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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the reliability of 
data decoding in a decoding processing in a maximum 
likelihood sequence detection by applying a processing 
to be able to detect and correct that specifice coding 
erroneous phenomena having preliminarily set prescribed 
coding erroneous patterns are generated till prescribed 
numbers and recording an error correcting code dividedly 
or en bloc at a prescribed recording position 
corresponding to a recording code series block. 

SOLUTION: Decoded code series 311 decoded in a 
maximum likelihood sequence decoder 310 are inputted 
or directly inputted to a first error correcting and 
coding circuit 304 without logically changing code 
orders. This processing only continuously applies a 
fixed processing to respective codes without replacing 
or exchanging the code orders of the decoded code 
series 311. Consequently, since the processing is 
possible to correspond to a code erroneous syndrome 
one to one, the erroneous syndrome is never dispersed 
on the code series before and after the processing. This 



processing can be executed by adopting a constitution in 
which the first error correcting and coding circuit 304 
is connected to the maximum likelihood sequence 
decoder 310 being a composite means. 
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*5 it 5 x - * «W« SrlH^o 
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«*«***l&e»ttEf*:±»clE«U s£E 
ff4*ffiO, (1) IS«*il5K*«W*3R5iJ^tt. tt 

«fc tfflS-©» 9 irjEW#*yjiO«*«:, KS*^?'Jli^ 

v3*©»9inEw**3"JrtK::^-c. ^n&^tiit 

?JI£i1,3t>CD-Cfc9, (2) *— <OK 9 ITE*?**^ 

«fc«Kl*MH*fctt— Jg UTTERS ix, otimrw-s-jrjij * 
W*3IWIi:i:t)K*#-l¥4*iv (3) ttfBflklEK^A^ 

j'jtctt, tetzmm^m-? u •y^^mmiLt it, m 

— «Di& 9 IT IE«HjHb, *SV^f±, fctttt-s-saxsiSK 

sa J 2v McEsu-e 1 5 co-e*. 5 c t t -r sti * 

« l £*0>1#«E«k?f£#&, 

(1) ©ROSTEW-^kiiiVSB— 0»9 

?<J(Cf2 N ±E (3) (CJolt-SS— O^tJ^^tBITIEftl 



Bo 

[ft*«5] (4) GftSftSRflrafflF-*Xnictt:, ± 
15 (1) ©KOtfjEW^fciSitfSB— 

• s^a^fcMt5^it«w#^jijro5g^a*ffi (15 
loitt (iwi»t7i/-A) tit. m-<nmvtTiE 

(c*fJ^L/c^-coSg9ITiE^F-§-^?iJ^^$^ (5) 
9 irjErc*5R?»JW:, &E$£i£#±fc-5^ttBEE 

KttWffiF-l3-3R?iJi:i:<t>tcE«- , b<75-C- 
^>9, *>5V«\ firog 9 fn&ft^rHkmK. , ±15 
(l) lcj3(tsm-co^9ITIE^F^-fbi3J:0 ! ^-co^9 

W#5R?'Ji tfcjca*- ff^$ix5t>c0ffe9, (6) 
»«f«W*3RyjKH:, ±15 (3) 'fcliSttS*— 

9^tBir3E^aa5jg$^fc^ x s?fif«ft7>-A» 
-<o^F-^m9«imsnEMa^ss^^5, ct^ttt 

[»**6] 13»Six5Kf»«!WF*5R?iJ»-«:, ±15 
(4) tc*JH-'5IS-c0^9fTIE^F^t;*J<fcO ! ^-COK9 
BTjE«F*3R?90#Mt«, Sfcfi, ±15 (5) KiasrtS* 

mfejfmz&. y'&^-zfritmfitm&^-zkmz^ ±is 

(6) ic*j»t5^z:coK9^ : ^aifriE*aa* J i6$ix5 

[it 7 ] ±i5i5^#M?ijy n y ^ fi, v 

— ^*^SUL-C^?>ix5t<!OT-*>9 , 3-*<03i— co^9 
ITjEW*S59IJ«:, «E««W*5R?iJ±, SKIB»BF-g-»yiJ 

lS««E«:±»cia«SixS C £ 1 15« 

<73W^I5^ffl:^*-)5fe, 

-c, 

±f5ffi®^f#^?iJ7'oy^fi, ^I5»7 u— ASr^fiJL 

T#e>n€>t>o-cs>9s &*<oftL—<nmiofnEft-fir%km 



(3) 
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»** 5 Eftott«E»W£#8z. 

^Jt^Jtl, ±12 (6) K»ltSJt-«>«5irEW 

stflr«s/^#^*OT (n«ta««) wit, ffistc. 

^£tl,6t>?>T?fc9, ^O, ±15 (4) JC*5^«»Z10 

W#K 9 fcffltfIE»«H:, BEfflfftv^^TK/uSrRfJftaifr 

±ia (3) <z>jg— o«F*»otttairm«ao. ra*K9 
±12 (6) \zis»z9s—<Dtttt»#mtmt®miz 

5 E«<ati*«E»W£;frffi. 
[B*B1 3] IS*^ 1M1 2 Oflf«fE«lf 



» L T o ^iS £ Jx 5 1 <o v h Z z t £ # <k f a if 3fc3g 

1 E«<BW#E*fl^fr& 

[«*9li4] ±EE*ff-MEW«aiK:J:5JB— «>«F* 
^WI^IO, E«S*L5ttff«W#*aHJtctt. 

#Jo$ix. ^o, ±!2 (l) jc*5»t5JB— 0»9fr3Eff 
«K«^**^J±oa«oE*ff*3RW^ci <y*j^ 

O«F-W»0**S:*afrE-e*5 J: 5 J6 £3xa 

15, ^o. ±15 (3) *C:i8tta»— <&K9W^UitnE 

^Ifis ±l2^-co^9fijE^{k;, fcai^tt, S^Jg 
± 9«#*ixfcR««W#*^J±<oSKoE«^»*yiJ 

fcft 5 E«<a«*K«??£:frifco 

5] IS*^ 4 7^7^1 3 (OflT«E*W**86*ci 

±EE»^-§-^iBafajc <t <^w*»^jaEife«.3a^ 

3oV>T\ E»SixaK»««F#*5iJ»-W:. Bf«<^««W 

tt, d-o. ±15 (1) OK 9 irEW-Wfcfc 

•tVJB— 0»9fT]EW**J!l^*dE«:, E«sSix5Kft 

mV'<* — > (W#t»9WKo— A) Sr^Ti-a#*^ 
W*»9**fc*lHirE-C*aJ:31K**t* 1 b^-C*> 
9, t5^o, ±15 (3) IC*5«-a»— (OK 9 «F**ttJITiE 
toatt, ±E»— 0K9tTEW#^ fcSVMi. 

JCJ: 9a*$ixfcK««^*^?0±^SBEE»W-S-*?'J 

(c»JSt6«f^^l^Lt> Bf*o»W#K9^ 
^-v (W*K9-»Ka— SrW-T5#^W*K 

6] ±12 (1) lc*5tt5J|5— <OK9ITjEW* 

{bisiv*— (DK9irjEW-»as?ijo*ij«, $>a^(i, ± 
12 (3) iz&tf zm-con^'o &&rrjE^m^}s^ 



(4) 
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«fc Dtt^ftfcttmRflHM^Ji:. ffi«ll(r«5»tff««F-» 
tl1tft-%m*)'<f—> (^#8S9 ->V Ko— A) CDF*!, 

i: -rstit** i iafto9ff«iaftf9^^r&. 

[81**1 7] 2*«*u-<A'tr*-fSIB*»***l*: 
•5J*«fc-C*>o-C. (7) it8iE«tt»j«5J-<o*Sr*i-5fl[ 

u= . efej?&tbfH3 ttft-easBtft* u^/^se-r 5 RE 

(8) i5sa$tvs^2 5nt«w^? | J 

lc**u ±E (i) <OS&!3iTEW^-ft:*5J: 
te»cJ:0tt*$*vfctt2iSttf«W**?!IJ:. £S*©E« 
2 fit l~<yvflf ^t^«!S^-§-m?iJ<Ciai^??F#M 9 icifB 

tro-c$>9. Sfcfi, ^fefc^^fefrffiU: J: 
ixfc»2iiW*W*^«H;:*tU JbE (3) 

SJStiot, (9) itt«IE«jftSfcfi!i»<o*Sr«-r5« 
E«(t-^»5»JtcJ:!J 2 itflMa«F*J5W (PJ— u^W^F-^- 

flSMt-s-^yijKj: 9 2mmmm-^n ( 2 <e u^uw-i-fe 

®f?£3i£fflv\ (10) 31— <73??-S§-^JiJ^&*&3IlC*S 
(tSttEftW-g-aEPftiatt. ttfB»ft*5R?iJ±«?5lJBWt 

SJPS-TS i 5 I', ^2jt^t#^^J^5tt--5^^-^4 : 

«T^iQi-5tWCfc>3, (1 1) ia^£*t£fg2iHfi& 

^■^-^?ij!r5pf l. _le (i) iztsrtzt&-<nm*)znEn 



^©ESW?#^?iJ7'n y^Ftydfc^T, (k+l)J^Tco 

ffiiftS-crttiiiirjE-rsjis— <ow-§«9*iiiirE«ia*^r 

I, ±E (3) fc*JH5^— fi9^-§-8& 9 ^ffifTItoa 
tt x ( k + 1 ) £lT©SrSiaf S: tt5 2 1 l/^/V 

c t zw& t -r a, is** 4 * «: i* 5 E*<z>iimisftB£ 

[it**l 9] JbE (8) (1 1) ic&ttSSg-w 
K 9 PEW *f t*J =fc i«R— o» 9 r jEWF*3R W©*MS 
tt, E^^ix-5^2iHf^-§-^'J-hcO^^WE^^- 

fcfi, JbE (8) Tim (1 1) KISS ItSjB— <Dft-%m<9 
^ L T CO ^ Sg $ 5 1) <0 X' h -5 C t & W®. t -t 5 ft * 

[tt**2o] ±n&fRm&-%mmtemi£i:zn—<a#f 

S^^*^fe#^{^D$ix, /i^o, J:E (11) fcfeit 
5^-<75^ 0 fTjE??-S§-"fkfc J: 15^— WSS 9 ITjE^F^yiJ 
<73«^fi. E®$ix-5^2iS1fa^#^?U±<O^K<^E 

■^rizzt lt. Bf jeaa* * * i- a> 2 m ^^n- 
e (1 1) KijsttssB— »»9W#-ttatrjE«iatt, ± 

oy;?rt, ffife&mmnn-%-fomzttfc-t-z'&-%ft-%<o 
[St** 2 i] jiEEfibff-n-aEiitoafcjiaas-row-s- 

*5iJ9£«Maaro . E^ $ 5. !^2iI1t ^ 5'J l> 
■ra 2ffii^</t'??'§-ffia«SKe??*^?iJ^^^ix5^ 



(5) 



1-317030 



#ft35A#^#j D *ti, fro. ±15 (11) 

ffi (11) IdfeffS*— <0« D W**tMnE*QsaB:, ± 
9*TjEW#3RyiJ«:fli^-C* BMbe*W*E#tttcJ: 9 a 

»^i^#»yjoau*w#K 9 {dfg a -r s 9 * 

JSi 8 E«<o««raWf flfeJSrtt. 

ttEfttt J: 9 BE 2ilfflf««F-^»5iJ*|B»S4-t- 

ft #ea«H4oKflMMB«W43R Sr-Siv^* d d: trWfll t 

-t-zm&m i 7 i 8 ia«cofflp«ia»?¥^&. 
*«i**^a««ia»iwaiE«o. u 2) E»£jft 

SrJfii-, $>£^tt, **ORE^#3RW:/a:y*fcSt 
ffi L fc^-co^ 19 iraEW-S-5R^J SrWjSi" 5 <0K 9 IT 
jEWWb«fePKttfei'U a*o % »— OK91TjEW-!Wb 
#SIC J: <5g?— OK 9 ITjEW»ffc*J J: tflS— 9 IT IE 
4ff#3RJ«o«/ifcW:, BE**»5!l«*«^J:9a***tfc 
attR»W*aSW^n y ^ *5 J: OtSttM 9 fTIE^^J 

»«5^Kb-A) «:*i-*4tt£o»»K9** 

(13) »-OK9ir:E«#3R3?iJtt, BEE»tttt±*>* 
^ttKEftaflcfc»ft5E«Jt{*:±0, SflEE«?ff#5R 

BElB«IBtflC-b, SBtE«W#3RM7 r n * ^ OKAS • fil^ 

A • ft»0LI5«*ix, *flWB«F*3RW 4: t tH«* ■ W 
£Stt5t>0-e*>9, (14) BtEflfcflEtM><b. I£^;fc 
*JMiE»cJ: 9«***tfc8E«*W*aiyiJ*ctt, RIB 



W#fls* *>5^*i. & <>K:«#£i'L6SBeoJS--oK9 

■»9W*fc^«]E«flMMW, Sfctt, S£K9##0 

*q[ 2 3 15®Ofif «12^S^^fi 0 
[BMW 2 5 ] ±E*±5R#l«)g«fcJ: 9a***ifcflE 

*t*«fim«F**W*4, b:^> *— oK9inE*«« 

tcA^Six5wi:^#^i-r5ff*^2 3E®cofif#iS 

[»*«2 6] l2ftSixSKit«W#5R9«^tt, ±15 
(12) lcj8l*5Jff— OK9fT2E#^b:»±tf#--oK 
9 BjE«F**W©«II«1W K:. J^EoE^-fHHHfcafc: 

^«#, »-0»9ITE«F*fk#«K:ffi«UTt9!»t& 
*u ^o, SnE^ff^bK»**W*S«Slcj;9a* 
S^«f|(f«W**^J^tt, ±12 (14) «c*J«t«»- 

o«9 w#*aiTE«!!a3ft5jfi**Lfca*c' kea^f^ 
£ff*gi2 3 EttoflmiBftff ^KCi 

[B#«2 7] (15) E«*tb*tt«f*«F#5R^J*c 
tt, ±15 (12) lc*5ft*^— (DK9UE^-§->ft:^J:u ? 

<0»f7ITjE«F»*J9^«J«lWKl, R«f»l2ftS4« 
gO|5^ • H*»aMf^tcfcJt6tt»«W#*?'JoigiK 

*»5)^b y ^ icsatsff 

r jEW^k^Sds , 9 iriE«F*f b 

^stcsjutLTKJt&ix, (16) mz.<Dm 9 itjew^ 

JKfr±o. Ajc»«i-5SfftoE« 

ttcEft- W4$tbSt>^"C*>9, ^5^fl s S~ 
OK 9 ITEff ±E (12) i:*itt5»-©iS 
9ITE«F*fb*J J:VJ(S— OK9 H]E#*#WO«j«m[ 

# • f?^$ix-5tor*>9, (17) BEEfttt^e, 



(6) 
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fit, (14) O«F#»0*UlirjE«!!a3ftSlfc 

»atifc-rtRz:«>»9irjE«*#«3ft5, 9 in 

MfSCfiLTSltb^, ^6 If* 

3i 2 3 iE«otfr*ia«w*Siio 

[»#*2 8] E«Sft5K««ra#*WfcWU i:15 

(15) *c»»t5»z:ol»5frEW*fl:*5J:t5»z:<o|* 

#3RJiJfc:tt, ±15 (17) lc*5tt5SS— 0»9ffiF*l*ttl 

t5?f«ffi»c % 5MW*fctt— fiLTJfA • fWOSJv 

[19*93 0] ±|BE«WF4|-*9!l^cy^f± % 1^15^^ 
9in£W-§-^y'J«\ R«»RF#^i]_h, SKOEWHF* 

[»*3S3 l] JhH«lfft7U- -Mi* BFf^-^SO 
/^*5»J4:*«*lx, ±15 (15) K*5tt*JR— <&l»9ir 

«) tc^LX. il^H 9 BTjEW^tSrlfir , 

fco^tt. »n C0»9tr]EW**y , J«:«fi8"t"St<O-Cfc 
9, a>o % ±15 (17) 9 tHE*** 



fttt, n#©BES6fi:««'»'*/ua5MH:SJ-U, 

Kttf« v- > Sr K 9 Hi ITEfcyillMft tt5 S?—<rcW 

W9*Ufr}Etoa*lfirt^Tfc5wfcfe#«i:r-5 
tt*«2 7fS«<DlS^|S^S*^g 0 

/u3R5flfc*;fc£*u ±15 (15) icisJtS*— o»9ff 
EW*^bi3ct^*-C0»9ITEW#*y«O*A£ffl, *5«t 
Xf. ±E (1 7) K:*»t5»— 0W*«9*ainEjfe31 

tin-te, K««^v*/i/*»#jteaiwtti:u-c, beams 

±15 (15) fcjS^Ttt* n*(ORafia:ttf*^>2K 
A^?«{C*j-U ttffic* »ZLC0K9fnEW^YtS:J6r. 

9STiEW*fl:^®^jg I ftfeti^ ^o. ±15 (17) tcio 

IC, tt**V^7KyuS:l»9*ffirEffia*tffi4:i-5JBZl 
^^-^-m 9 ^ffifTIE^S^^-r^Zl(^^ 9 lJjE«*#a 
dSffigJt t ttS - t £4#® fc 1"5 »*S 2 7 E*<^ 1#«E 

[111*93 3] ±EE®W#^jycry^^ &E»% 
ff±, »att^ajKEftSttSi^ffl<Z)K«*^^# 

2 E*offlp «Eftf¥*3S«o 

[fflf#*3 4l ±EE«RF*»5FiJ^oy^r4. *-<fcflF 
::££#m<h1-£ii!*9 2 6*fctt2 7 E* O *tt #15^ 

[Jt*«3 si ±is (14) <d*— <0W#»9«ffiir:£ 

^Sco. «f*B9is*m*ix, ^»9fnEdS^F|gfcipJ 
«Six5E»«F*3R?ll^o y ^ tcJR-TSW** fctt«« 
i/y#;Wc»L, ■S9irjE7 7^ r flMllSraSm-r5#« 

i:. ±f5 (i7) <Dm~nn^my&thfTiE%±m\^i3^^ 

S:«p*i:t-5HI*35 2 7 EfKO««E«W^«. 
[19*93 6] ±E (12) fC*5»t-5»— <0»9ITjEW 
*fb*3J:VJS— ©IR9irmW#*?!l«>fllJ*lcrt:, 

ffiv^ > RZESixfcBf«<DW*l*9^^— ^ (^^9^> 

— wci~z>. %m<Dmmft^7&&\y' * ? ? ft<nmmn-%r(7> 

JS— OH9rEW-Wt#«tt, aKE»RF-»*M^Bsf 
^rt, ttW#ffi**a**fe^*W-^ttB^i»«^J;9a 



(7) 
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tco-Cfo 1 ?, ±12 (14) Kifett5»— <Z>W# 

SrWJnf 5tO"e*lj. JtE (12) K*5ttS* 

*^o. ±15 (14) tfcMtS*- <0»9ITjEa*^« 

-a) $:^-r^^^??^ i 9*^^^tmriE-r5^- 
[f»*ja3 8] ±iew#^w*afS#Sfi. Eft£*t*BE 

ZWmirZ fc^T*!?, ^o, ±12 (12) 

— «)|»OHjEW<nfk*«tt, Eft**LSR1*«W#*y»J 

9. *>>o. ±12 (14) Id*5tt5»— JTEflW* 



±12^-^1^ 9 iriE«4Hk fca^tt, sro» 

— 0»9fTjEW#*MfcJH^T. R*±S5?WI£SS*c J: 

[w** 3 9 ] 23M38 <om mzmw±m& 

±12 (12) 0*9 ffiElRIHltt* 

r*. ±12 (14) tc*5tt5«— <o»9irEa**awc, 

BE**a5^J«*#^J: l 9«-§-^ixfe^'ftS^^'J^I2 
«WoRif*W***J fc BB-fr LiE»NF«ffi«3 J: 9 

i: «rtt *3 - t «:*HR t -f 2 3 Eft 

oif#12®S*^So 

[S*34 0] ±12 (12) K*5»t*JB— 03t»9ITjE«F 
Sfctt, ±12 (14) Kli3Jt5»— <DK9tr 

t/BEW-MRO^^'—i/ Kb- A) 

^£ £ E*T 6 jfAEft #a I:fi5r^^^t5 

b*« 3 9 Eft4>fir nwam&sm* 

[»*?4 1] ±12 (12) fcl*3«* 5JR— <OK9fTEW 

■Wb^a, Sfcf*. ±12 (i4) fc*5tt*»— <0»9*r 

Bf*Off*R9^^ — > (flftRUv'VKn-A) 

9 '<* — >1ftttl*a S:fi5: 4: ^r#m 
fc i-S IS*:^ 2 3 E«Ko««E«W^Sg«. 
[«*«4 2] ±12 (1 2) ^IR9irEW 

-Wb#a» -^fcfL ±12 (14) id*5«-5js--0>»9tr 

A) o«4*«SrE«ki-a«flCE»#aS:fll*.5C4:S: 

t -T ^> If 4 1 |2«^'tt#l2^S*^So . 
[fff*«4 3] ±E«F*»9^# — ^Kkffl^att, Bff* 

5W*a 3 9 Eft<aflmEflkV¥£SB. 

[tS*^S4 4] ±12 (12) tC*5Jt-5»— <0»9IT]Ei?? 

±12 (14) »c*5^5»— ow*»9*atri:*&3a<z>. 
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«:#«fc-*--5»#« 3 9jettOflfiCftff£Kti 
[W** 4 5 ] 2 U"</U*fl-fSia»flr-g-3i55>JS: 

igftfeot, (i 8) vamwtmtit&a>frt:irr& 
Bsmm*j&mK.x. 9 2 awwiW-MWii (h— w</ne 

^tlO^SMBW**^) *lE«kW£"*--5*S\ *Si 

ftd-frXftl K: J: 9 2 iMMtff*X?tf ( 2 tt \"<MR*WL 
0**K<E«F-ig-3ft?iJ) Srlsakff^i-Sii^K:, B**:*X 

(1 9) E«Six5tt25Ht*W#3fi5>JtC«' 

u, ±se (12) (c*j»ts»— <r>t&9tr£.n-&{k^& 

earu ±15 (14) [z&nzm- 5 ir3Ea*#a 

^ss-rfcoT-fcsr tsr^mt-r-5is*^2 3is«<otir 
$8t2&f?££se. 

[M*3C 4 6 ] 2 ffim-f - U"</vS:fl , t5 IBfttff -S§-X?U £ 

ssiM-c-fcoT. (2 o) B.mm&.®;i$.ft<o*f-&#-rz 
^m<nftRmmwi&-%-m&i) «ris»w£-r«»S\ *Ji 
mittm&Hc i 9 2 int $g??-s§-x?u ( 2 « u-</t^f 

2iittfg^#^?uicML., sfftoieftw-WEmaatwj: 

g8*$c) Ki&JK-fSi Sfl*l^tt5:W0tot> 
<r>-Qhr>, (2 2) !2^$ix5^2iSit^-§-5R? l J»C*f 



U ±12 (12) JC*J»t5^— cD8S!3fri^F-§-fb#S 
XJ'J±, S»«2»ff#*5>J^ , ny^rtH*v%T,' (k + 

i\ fc-SVMi, 9 ITiEff tJRHSrff^t 5 1> » 

2itfflf««F-S-*5iJK:«-U, ±12 (14) &tor?SJB-«> 
Ift 9 ITE«#^g:fi, ( k + 1 ) SXT<Dffi l£Xtgm*Hkt: 

2 1 u^/uff ^taiKteff f »^i©a«ff tss 

[§t*«4 7] ±12 (19) 75^ (2 2) KlibMtSSS— 
cotS 9 tnm-fHtSs i V3(5— <o» 9 fnEffiF*3&yj<©#W£ 
left, 12^$^6^2tHt$R^-§-^?iJ±, MS!£123ife??f-§- 

^(Oftsm-^KW * -y ? ft . mn-^m-s-^wefrbv 

■C, lf-<©S9ITjE^-§-fb5rJS-r, *>5VM*, Jj|— com 
9fTE^F-§-^iJ*«^-t--5 1 b«0-eS)9, *^tfi, ±15 
(19) 7SW (2 2) fC*J»t5|g— roW*8S9^i±im 

^-§-^?iJ±« aSEfE®^F-§-^?iJ^n y ^ ft(Z>&-%-<®-%- 

*BM?**Sr*i"5 2ffiW^</U^F*fiCai^S^#m?iJ 
t— &i".SS^<Ol2^F-§-^?iJ-7'n y 9 ft<0'4L&ft*!r<n 

|g-cD^ 9 ITIEm-^^tt. ^&&M&*t%m-y' a v * 

ft. mn&mttmfrb<o&n&&BL<z>titmz}:*)ft7ii 
£fift'&-%-$f-%-<o&.\ztti*x. ig— con-firm v &mfriE 

114 6 IE«WltrSlf2SSk^^B, 
I»**4 8] ±12^-§-'2HtoS¥S(i, 12^^^2>5^ 

2int#^-^-^? | J(-MU, sf^roiEfi^-i-aES^aafci 

SSr^i-S 2{Iu^u??f-§-fifiS«cS«5^-§-^?iJtoaim2r 
rF^-r-5^ : ^^#^^D-r5 1 bcoT-fc9, 2J»o, ± 

12 (2 2) fcSstt-SH— COSS 9 fTIE^-fk^Stt, 12® 
S^5Eg2iHt^-§-^]±<73S^12»W#*?i|7'n y 



(9) 
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5i o\z.%— O^BTEIf-JHfc&lSI-, gi- 
ro^ 9 IT:E^#9K?iJ<Z5«/&£;&r^ ti*L ± 
IE (2 2) tc*i(t5^-co^9fTiE^#^©{i, ±f5fg 
— <Z>& <0 tTJEto-Qrik* fc-SWi, SgEOJf?— co^OITjE 

tt 2 iirtf«??*3R5>J±0 S KOEtff #^?IJ^ b y * 

mtriE-f s jr— ww-jhs d «minE*His:j<&i -r t «-e 

ib5C iSrWRtr 5 111**4 6 C«OflMRIS«ff^« 
I»*94 9l ±!E»-WH»W«tt, lS^£;h.6!£ 
S»— 0«**W**»a*:Jfc£ U * 2 JMMMflF-** 

IE (2 2) ^*3»t5»— 0»9fTEW*<b#«f4. K» 
@f^»^-g-SSr*1--5 2«ix-</^^ffia^Sfi 

(22) ic*5«ta*— ok 9 UiE«*.^att. ± 

QK2itflmfl : -9-X9V«:IB<Kff£i- 
H4flr»5RW«r, »*»3nj*t*liIK (**i/-^^^^ 

sas) fcS:*-f5»«iE«w*iaK-c*>or, (23) 



m 5 fT]EW*5R^J 5 D HiE^F#litHlK 

asWJ&*u ^o, »-©»9inE«F-WWH*K:J:«J(I 
-OK 9 ir]EW#ft:*5 <fc WJK— OK 9 tr3EW#3R#ltf># 

tBITjE^a) "CtSJ: 5J6$tu5t>co-Cfc9, (2 4) 

5) tt**»^j«ftia»**&a*a*s*tfcR*iKw# 

jR— Ot* 9 ITEW-iWk *5V*tt, i: Six* 3 

«-^E»^A*4tu«rS:«Fa4:i-5BI*«5 1 IS* 
oBE««W#»^»cW:. .LIS (2 3) tcisttaJB— OSS 

®»^&«*UlA*^fc»ttf«W**WCt4. ±IS (2 
5) o»OW**UlirjE«a* s lt$ixfc« 



(10) 



1-317030 



[W#J 5 5 ] »3#S 5 1 75^ 5 4 OtimiS»S£[sIK 
(2 6) KEflk^IHKA^&KftU^Sn&motttnK 

w**5»JK:tt, ±E (23) ic&vzm-nmvtnEn 

Efeff^SaoEft - W*«attf^*c*Jff 5BE««W* 
X^03ttffefeai|M& (E»7U— A) . fc-S^tt, «ft 

-off^9&ffip:£&ao»te (it«w#7i^— a) 

OKtiMMS* 7 -MctflS Lfc|g:iOl£ 9 ITjE«F#* 
?^«^r^^~^ i 9STIE^IflE3S&7!>^ Sg-o^«9 
UiE^-i-^lHlS&tcfufiU-Ciatt^ix, (2 7) ^~Oi£ 

fcSVHi* *-©»9fTE??*5R^JS:, ± 
IS (2 3) <Oj»UirjEW#fb*5i:t/JI5— O 

B**^*tto»fiMMflF**?!i±, s«ott««F#:7u 
-A^iit • a**fcttrt*ojjrso*nMKafc, 

ft, (2 8) R***JrlJ«ftlsIK^fe«*a*S*tfeWE 

W«ff##*Jfc:tt, ±IB (2 5) it £ Si—Off #gl 

-off-si* v &ttini£&±mi:M't'm-<Dm r> tr:£«-§* 
hk*, ss— oKDPEa-wsiaKcaau-cKJt&tt 

[19*355 6] ±Eia«^aiaa**e>aE»ia>!7*ix*«r 

o»W«ff-**5!HcWt, ±E (2 6) tCfeJt^S— OS 
±E (27) Jc*5»t-6JS— ©KOfTEW**^ 

off^as&aiaj&ds, si^r u traw*»®*5. * 
fctt, jBzLow*»wteaiai6»c«aLrKite>*t, 

3fc?IJtdti\ ±E (2 8) JC*5JtS»f— o»9W#*Utr 
:£&aasifi£ft*HJ»c:, »-c5fflF-§-5R9»JK»«a«:J(6i- 

ot##fs^S£[E]s& 0 



IB*95 7] JbSfiffiS^^n^n, tiEEft? 

A&$MMLT#fcftSt>o^fc9, ^*o^— OK 
9pjEff#SS*J«:, KEftteaSKd^bSE^ai^StbS 

ate, ^*fcf4— ftLT»A'ftaor«»— off** 

JlHBEfl0*£(ElK. 

u-AS:^flUt#?>ii5tO-eS)!?, #*0^— OK 
B9o8E««ff^y«±, SRoiaWftJRJiJ^ o > ^ 

a^, 5MMSfctt— SLTlfA • ftiP-r^m— 0«F*K 

±, SK^E»7u— ^jc»jS^*jjfft^W#tt:a. & 

o#«-t*sw*ffiafc, suTifA -#aD 

W#«5 5 E«offlf*E«ff 
[W*«5 9] ±|3flMfff7l/-Ali Bflfcff**© 

/i^?'Ji^#£ft, ±15 (2 6) Kl*5»t5»— OK9fr 

ft) IC^LT, StSclC, JR— OWOfTjEW-WbSrlt-*-, 
9, *>0, JLffi (2 8) tc*?it5»z:o»9»rjE«*« 
tc, KlfS^^sK/ufeR^^afTiEftka^ffi^-rS^— 

ismfrEteasrJfirto-efes ^ <t 

-r5!f*:^5 5 EttofffttEftff^lEie. 
/u*MA:***ix. ±E (2 6) Jc*5tt5»— 

±e (2 8) ow#»9*fflirjEjaa 

WJCtt, Rf«ivy#/H:»lll«l*ttk It, Kfflf* 

ft) s-f v*— y— yftsaiaBds, ^zio^^ 

fuSLT. ^Jt^tL, ^^o, ±E (2 6) tcio^TfL 
n *oR»4i»*i/^#A'*Mi:» ante, Sgzio 

* y i & m f& i- 5 % — 0 1^ «9 IT IE W CeJ m K it b ft > 
*>>o, ±15 (2 8) Kfct^-Ctt, n*OBtaHfirit*Bv'> 
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[»#«6 3l ±E (2 5) (OJS— <OW«» 9 *fflIJjE 

Jtf#?gS'>#VWC*j-U K!9fr:£:7 7^»l8ftj£at-^ 
7 9^4*HK4:, ±12 (2 8) ^)J||-<DW-W»5«a 

tr^a^^r, BE7 9^ft*iaK^e>a**ix5K 

£-r£IS*^5 5 E*<d*«E«W£[eIS&, 
[IS*^6 4] ±15 (2 3) fc*»*51S— ^»0ITjEW 

^t)Wfc^ *fcft, ±15 (2 5) tCfett^^— 

^rt<o**NF**:#flli-aiEH»i:, #flRSixfcOT[*WF 

^o, ^— <Z)®I 19 f]jEtt#*l3Ktt:, 3BE*>E®??-S-5R 

•9 « aiT]E»a ft KM" t <7> -e fe 4 d £ ft»« t "t" £ IS* 
5 1 Ett4>flHBEft?*£(IIK. 



aatW*LTW#ft*fl^ftftJDi--5t)0-e*)9, 
o. ±12 (2 3) fc*J*t5JB— 0!>lll5frjEW*«iaa 
ft, KEfl^aBKd^SE»a*Six5«J<oKW«W-S- 
^?"J±<OSR(7)E»reF#»?iJ^ r o >y * gFfS^Rflia 

V Kn- A) ft^ri-SWftoW-WRO* 

*ft*atnE-e# 6 * 5 jg-<£>M 9 r lEW^ffcftjfir. 

±12 (2 5) *c*5W5jB— <D|»0frjEa# 
«SBtt, ±E<0S&~<08£ 9 IT2EW *fb. **v*tt. g 

bm#a^7 $ *vfc&*««F-l§-S5 JU±<Z> a ^(30 Eft 
«»5i/yKn-A) ft*i-5W3£<^W»»9**ft* 

BirjEi-sjR— <9 ifcatnE^aftisci-fcta-e 

[»*5 6 6] ±EW#^W4&aiHlKtt. iE»l® 

»**&*jfca**nsttoBti»«w#»50*c*fb, miz. 

^Efl^-WEPMQsaic J: <oW#3RWISC*»aftaS 

amftff«bTW^**#ft#ini-st<o-cfci9, ^ 

o, ±12 (2 3) K*5»jhSJB— 0 fTiEW-JHSEIK ■ 

ft. KE»«aiaK^&seifea**n5iwoBEW«w* 

19 *^^^f±ilT^-C 1 4 J: 5 ^-co^ 9 tnEW#ftftlS 

-r, fcsiMt, js— oD»otrEW**yij«>*jasftiBn> 

OT?S>«9, ^o, ±E (2 5) cOS^DfTiE 
a*BEIKft. ±E©»— <O»0fT3EW-^b. 3b 5 ^ 
ft. 0»9fnEW*3R^Jft«v^r, ^S** 

*ft«atrjEr6^~^*»!9i*afrEtoafti6wi- 

<a««E»?¥±lEl&. 
[»*3S6 7] ±E (2 3) |C*3W5*— «0«9ITjEW 
^■SSEIgS. *fc*t, ±12- (2 5) lc3ol+5S— tf>8& 9 IT 

Ea*»ia»«t, »***MtisiHiH^?>a*a*$ix 

^:R««W^5«ft. BEE«fc*Q!aiHlK3a»?>S*a*Six 
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^*UH3Bi:*«*.SCi:Sr»a4:-f5W**5 1 IS® 

[!f*2g6 8] ±15 (2 3) C0»9tTiEW 
-WSEK, Sfctt. ±12 (2 5) tc*3»tS»— 

£ix£S^-S§-^ 9 v-V Ko— A) ^ 

If»*«6 9] ±15 (2 3) *C*J*t*JR— ^MOITJEW 
#>fblHlS&, *fc«t, ±1B (2 5) ICSSI***— 0>t*9IT 

OttflWWff** <t HS* L jE«RHWft«*J ± W* 9 

-V^^(HlS&^Sr{lx5Ci:^4#^(i:-r^fS*^5 115 

[tS*^7 0] ±15 (2 3) JC*5lt5JB— (OKOITjEW 
*BH». Sfctt. ±15 (2 5) *c*5ttSJR— <o»9IT 
jE«#S!sl»tt:, BEWHM»9^* — ^*fflB**»e>*lH 
S;ftSBf:£^«##»9^ — ^ (ff^^^Kn- 

[«*357 2] ±12 (2 3) jC*3»tSIS— OKOtTEW 
±15 (2 5) ^fett5M--^^^ , 9^tUiTiE^^jo 

H^ttaiattSriiCr, 2jttt«W*3R?y«:E«WI£-t- 
5(Himr'^>or, (2 9) 

BElEftfS#aRW«cj:9 2il««W*^yiJ (W— U"</H§J 



REfitfi -f-^JiJtCct 9 2 xliff&&-9'?R7<l ( 2 fit 
^<0»l^lEW#5KyO) *rE*W£*a-r«*frfc:, 

«E^asafej:tmw*«!a[Hi»«:«*., o o) 
KEft«uaiaKA> & s n s wobe 2 xtf*«w* 

3K?iJfc»U ±E (2 3) fci3W5JB— 0»9tTEW* 
SgOS&fcfc, BE***3FiJ«*iaBd^«#a^*ixfctt2 

V^-C, Mfi^W*«**r5 2«U^/!^#«»jRR 
^**WO«MSF*l»9 fc«3-rS4ff-8«9*««:, 

a*pTIBt*SJ: 5K:»— ©!»9frjE«F*ftSrlfii-, *> 

o»9irEW#*yooflfj*-rst^-c* 

2JHff«W#3R?(»c#U. ±15 (2 5) lc*5»t5JB— <o 
»9inE««liI«&Ht, )^»K«F**«:*i-S2«tu 

7t ttKEfttt 5»j * 5 «: » <o fflfflm-ftz m& m 

*-r*KE«B!aiaiSS:fl|S:, 0EEfl^3B[BlB^J:t/SE 
S^iEISSrlCT, 2Ji#*«F*3R9J*:E»W4i- 
50g&-efco-C\ (3 1) IiaEWftatritd^^Srsffi-S 
BEE«Wt»5RW^J:9 2 3t««« : #ai5>J (HI— ^~<a4? 
^o#S«i«W**3W) «rE»W£ffli3-*-S»S\ 

E»W4«ifp«is»T**)e«*^'<^sei'5 

BtE»«**WK:J:9 2JtflMI»*3R5U (2«^H? 
REft^aSBfc-fct^KSfeMsaiHlgSSrffl*.. (3 2) 

KW-WEHjaaiaastt, KE*Rte«EKa* 6**10^* 

(33) 8eEetoaisiKa*e>sHft 

ffl*S*b^ffiOtt2it««W-S-*WlcatL±E (2 3) 

iaKd*b«*m*S^fcK2SiflMW**W-b, ^i^co 
E*WF*3RW^o y^^^c^oV^T, (k + imT<£>@f* 

<C5 J: 9 lcJB-o»9ITIEW*{t:S:l61". *>SVM4, K 
-^l^0fTIE^ : ^-^^J^^i-at>^T-^9. Sfcfi, 



(13) 
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5RJ!lfc:*tU ±15 (14) tc#lt5£— <&»9*TjE«* 
SIEKtt, (k + i)KTOBWB»^*ft«:*ra 2 11 

7 5] ±12 (2 9) 7?/S (3 1) |C*5»tSJB— 

JB«(flff«ms 2li/^WIE»KB?*» 

o. Ot* 9 ff JEWISH***, sttoEfitff-^yj 
J: D****tfcW«W-»o*^»LT, SS— CDte9fnE 

^t5to-e*t), *fcr±, ±ie (29) 75S (3D 
3t-r5W*flB*ia»fc**jt&^ ^o, jg-<asi9fr 

#w»<o*^»u-c. *— W 9 tftffltf 3E«a«IB 

IM#S7 6] iEW^SEW&SEKW:, REfltoGSEI 

M-BjKSteff**^ o aj gt *wf *r 5 *«■ 

SD^St 9* ^o. ±ffi (31) lz3otfZ^—<D 

^5Wo»2ii««w**yo±oaKiE^*3RfayD 

±12 (3 1) *dfc»tSJB— O»0fT]E«*«ia»f4, ± 



<0^{c*fLT, BfSJBRW** 2lv^u?ff 
t-t^T*fe^ciiS:^1g:i:i-^fi*3i7 4E**M*«E 

H*^&**U*S*t*lWo«E2a«*W**WK:# 

flkSSrifiZU K2ilf»«W#*^J±. Br^tiMRffiF*. 
ffitt<fc*ic:fc^T, Wfiii«W*«Sr*i-5 2fl[u^<A' 

^ttflO-fSt 9 , ^o, ±12 (3 1) Jd*5Jt5»" 

— 0»9 9T2EW-§«®g5tt, BFE»*aais3B^e>gElftttJ 

^ * ti z tu 2 mntimtt9i±<P a KoEflWf 
lt> sr**^****-*-* 2 m u-<^w^m«m 

Jg— (OIR 9 1]1EW*»^J<^*J* ©-c* 
9.-d»o. ±12 (3 1) KfeltSJS— ^K9fnE«-S* 
El&fi. ±Sa^S- coK 9 IT jEffiF*{fc. £>3VM3\ i£SE 
*— ©»9ITjEW*aR?«S:fflV^r, R*±»?iJ*^IhI» 
^bm^W^^tbfc^2xi1t^^^J±(D^^|2^ : 

#K 9 #*S:*fflirE-f- <B«F«R 9 ^tHE^a 
tt$Sf2^S*lHlS& 0 

[ni*3S 7 8 ] in— ^autffli* u^/^ste^sr^r-rs 

SEEflHV J: 9 tt 2itff«??^JiJSrE® : H : ^ 
BEE«kW*5Rd*&»[***3W*«lHl»^A*4 

fS-g-eSW'ffioKEftfflfaialKis J: t/RS*«!faiHlBSS: 
^X.5^<h^^m^i-5lf*^7 3E®^1t#l2^lf* 

(h3S& 0 

Iff *^ 7 9 ] 5 1 JSm. 7 8 60if^l2^W^CHlK 

t mm-r z m nt^^^m&o 

[W*qi 8 0 ] Bf#JB 5 1 75^ 7 8 ^it^|2^S4lHl5& 
[W*«8 1] S*^7 8(^<t«l2^S^lH]S&^«*gi" 

[0 0 0 1] 

/Hf #E^S* Sr Umih S &b o It $&!2^ 

[0 0 0 2] 
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SfcSVSi**^— {r^^^ai (MLSD: Maximum-Likeli 
hood Sequence Detection) ^M^^tCT — 

[0 0 0 3] C(Oft^>5ry^ffi(l «-§-r— 
fe»«*/WISi-att«T?*)9, W4flT**W (Y(n)} 

») lX(n)}0*36»6, «*3R*J (Y(n)} jWWfcS 

*) «:»1RU C*l,*«#fflF« (W*) (Z(n)} £ 

S (Y(n)} ^^Wa***.&*tfci:«\ fe 

5l5«fflf« (X(n)} SfigLtftttOT 

t% mf±iB*?m {Y(n)j d*gflrw4fesixs»a*w 

P[{Y(n)}/{X(n)}] iS«*fcft5J:5^ 
(«F*) 3RM (X(n)} Srl^tt, (W*) ^ 

m (z(n)} os*^?ijm^^fT5 t^-efc^> 0 

fBffifttt (W-g-) {X(n)} Ht, Sv^S^Cji 

«K («F*) 3RM (X(n)} is*«*-eia»S*L-5*fl=, 1A 
Wl-*U2\ Off*) (X(n)} co^^a^ 

lE^^-m^ P[{X(n)}&{Z(n)}] (Cfltfff* *W 
(X(n) («F#) ^?'J (Z(n)} Sci-^m 

[0 0 0 4] ;^ft*v/-^y^^Blt fttt^tx*"^ 

^y^ai:<t5^fcf'7/^yX^ (Viterbi Algo 
rithm) ftifSrffi^-C, Sb9 <£ < HH$ *v5o 

, yny^r^f r-r • -r — • r 

— (G.D.Forney, "The Viterbi Algorithm", Proceedin 
gs of the IEEE) , vol. 61, No. 3, March 1973, pp. 268 

, * r — • — h^yfVyay 

= ^ =2~=-tr—i/ a V (G. Ungerbock, "Adaptive Ma 
ximum-Likel ihood Receiver for Carrer-Modulated Dat 
a Transnission Systems", IEEE Transactions on Comm 
unications) , vol. COM-22, No. 5, May 1974, pp. 624-6 



7;u=ryxA" , r-r • r r— ->^i-^ y 

wtyi/l/Jf Tjfisls (Hui-Ling Lou, "Implementing 
the Vitrbi Algoithm", IEEE Signal Processing Magaz 
ine) , Sept. 1995, pp. 42-52, jSJztf, . 7xyF 

k ^-rr, " ^ t°- k 

K ^ • ^A* • . r>f 7-^r7^ft w , - 

r— • = ^ ^~tr—i/3 w^-f/u -^x/v 5 

V (G. Fettweis and H. Meyr, "High-Speed Parallel Vi 
terbi Decoding* Algorithm and VLSI-architecture", 
IEEE Communications Magazine) , May 1991, pp. 46-55 

[0005] Z<D£? *^»^«^S**#S/— & 

fc, *@#|^^2 0 3 4 1 3m^m7F£ftZ> X ^tc, S5 

^iffiSf <f: Sria^^fc-grfePRML (Partial-Response Ma 
ximum-Likel ihood) ;5r3tfi, ft«ft4^ftS»fctt, 

[0 0 0 6] :5Lt ir^-tttBa«S:ffiV> 

WS^ffiS^ , -'> t ^ i/^ # I: J: o t , !E^?5-^ 

Sggi (±11) ^tf^D^^ro^ ^rici: 9 . 
[0 0 0 7] *7t, fl|f«ffi«ff5fe««^Hf*eiSK«Jc: 

£9, f-^Si^flttH, «i:fS]±Ltl/t e 
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[0 0 0 8] 

aoS:ffl<', **tt«ttif<0i** • S5 

[0 0 0 9]*»flO»itt, r^ct 5 
* ffl &fl5 *c X 5 ft «E»S^ft » CO x - * « -*§- *5 v > 
T. **«#»9* SrSb*J:<Bfc»U 

^^oMW«l^bito c 1 1: J: o 
O^S^iS #>o. ffi*ft|£§l»/££*S#Lft 

[0010] 



So -*fci»oir3E«HWbr*. #ft£fts^s£9^ft 
mzmmiki-z c t &fjm t ft <5„ *»w-c«, 

[0 0 11] **i/-^>^t|[^c:*5»tS«#»9*« 

#2S« OEflk) #*»#ilBJ<0±«»c«#LT 
»4MMW**«fc*, ^-*v*t*lH*9<0«-^* 

w J: 5 ft K»*««<o»ft oa*RF*» 9 * - > 

VKn-A) $r|5S^-r6r ^(CJ:oT, K 9 ITiEJRF^fc 

[0 0 12] ^v^tt#**&oa*WF 
ft) 7^A^*LTV^5wi*C*Bi-S d fft 

9*fto3p«&»*flfeBIIIBJcjfcUr, *JC«*»9**S: 

±E«>l*9inE*ai*rff3 J: 5 ■» 9 fTiEW^fc^fi 
^r^x.>5o rftt>^> R»9ITE« : -Wt* , «6tt, »£<^ 
a*BF*K9^^ — > (ff*»9'>^KP- ^) tc^^ 

?W^7>^ 9 *ft^^^mfriE-r 5 C t Sr s 

ffi v * TCSte 4: ft fllric t> o T 9mrf Z> ^ t & pTIB <h 
ft5 0 *»W-ett* £1±<DX 5(c«^$ixSfiS9trEW 
^frcJ:5i^9^^fS^S^-r57 :f -^W-^rt{-lf A 

wanL. iftfcfflv^fc«»w»fl»9frE«!a«:, 
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[0 0 13] BUtoJ: #55 9! -era:, *:£>"-^v 

a*« hue w rsi -Li- 5 if «e«w? £2ris t mm 

^SSrJittrSo *fc. JV^HtSH^-^ US 

9W#&Bo^fflW*is*u^^-^9friE^^b 

[0 0 14] 

Si£*L5o #»W«>»IS»lll*«-*-*:», 5fciT\ SI 10 

[0015] HI 0 (a) IS, ^<OflM»ea63RS3J:tflB 

ttlB<M«-e*>*i5SflrW»*W{X(k)} 1 0 0 (kte, 3R 
yiJ-b^«P*IS:*i-g«SS) tt, flHHS l 0 2 tc J: 9 J3rS 

*/H 0 4Sr-^LTeSI«rtBi*-5 «t o teTI-W&tc 

0 4tctu^j$tt^ o ft^no4it eassfcttiE® 

W10 3 tt, l8»fflf«-C**5S«W**W 1X00 } 1 



0 0 SrlE«{ff-5-*5«ca* • Mt> IBft^y KtCffefc 
i"5»f^*ffV\ ^^^/H 0 4(3, 1B»^y K • ftffg 

fc, esaaic*Ht*«#K:Hu f««*i o stm*? 

A*) fM-3R#l{Y(k)} 1 0 7^e>5EOflW[^<oa#feJF 

/n o 4*»feiti**ixa«#^itL'c, sfM-w&aia 
si o 6 \z£z>m^mm • ? a^z v ■ syg^bft 

if«>Bf£^»**r*LfcflL »&ixfcS:tt («#A#) 
flr**OT{Y(k)} 1 0 7A»bfl[*NF*3ROT{Z(k>} 10 9^ 
<0«-§-Sr* ft* y^a^S 1 0 8 S:^ L tfr 5 , 

IB»««-C*)5iS&«W**M{X0O} l 0 OteSttSU - 
ix^»Lr*t*3&*fe UV^*W#*?iJ{Z(k)) 1 0 9 co 

[0 0 16] ^r^atSl 0 8*d*f LT, W 

10 2 d*bSflMS#fflaia» 10 6 *-C<OTO«*Ds31 

«aic*fcstt«fiK£sii o ik**, «**k«bs*# 
#ffiL5 5 0 #J;ttf. t#«io2m 

/c, 103 d^&sit«**aaiaK 106 £-e<7>e 

10 1 ^)«-^r^iaa^*5V^T, c 5 ufciatss 
**fffiE-r-5*fr, a«{t*»5U{Y(k)} 1 0 7(D&*<D 

tttt, saSflrW*3fiW{XCk)} 1 0 oco^^cofift 

»K-ett*< . #*J9lci3«t5as«W*5RM{X 

(k)} i o o^SMtcfe^u^iaiicS^rtco^^^^ 

jC*c*5V^T8fc«Stu5 0 fti->-^^a*Sl0 8T? 
tt, C o Lfclt^e^^ 1 0 1 Jb<ateK«S*as««rf 

^D n a S^f^-L$^r. SftW#^J{X(k)} 100W 
L> <fc 9E»4«*W**^J{Z(k)} 1 0 9<OS:Sft • 

[0 0 1 7] HI 0 (c) f4. Hi 0 (b) tC7^£4xfc 
e^K^^^/^^^ttSSfSft^^JtYCk)} 1 0 
7 fc»«ff**#l{X(k)} l 0 OSsitfttfflieiS* i 0 l 

W*€5SI^10 1^, H10 (b) lC*i-J;5*, 3o 
CD 1 t'^/ hSJSKiS^^ 110a — 110c (Dl, D 

2, D3) I: i ^i?«ffitti:*t : t ^t^ 5i 
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oa-no crt*c«»$*b5asflrw**yij{x(k)}«)a: 
m3#jaow*try h^affii:, AnMstffxati i i a 
-i 1 1 c t\zx<>x, &<T(o$LMftg:fr&*mn<nm 

m Z <£ o T * « $ tb o t CO 1 1" 5 o 

[0 0 18] Y(k) = X(k) + X(k-l) - X(k-2) - X(k-3) 
aSfi»#*5«J{X(k)} 1 0 OtCtt. 2 51W# (X(k)=+1* 

fete, -l) aMSS^tu 3 if y hott«3ttEttBS**># 

fi^lOlfl ^7^4St»^— Sz-WH^aRV'* 
(EPR4 : Extended Partial Response Class 4 ) ^ 

urn, #n#?^2 0341 z\zu\^<m^^^o 

Hits Z.(D? 7^ 4ffi^-'>t/H/^^^ft^ 
= 1+D-D2-D3 = (l-D)(i+D) 2 (Dkfikfcf* hilffi8W-? 
*3JSCG(D) = (l-DMl+D)" (ntt«SJ*g*&*) 

\zMM£tiz> 0 z.<D£ o 

iKftAttfltA5>^:e3S0fffffif« • E<* 

»S*<oi/2) ^*lt53C/u»»*t^«:flF»rSfc 

[0 0 19] ft*i/-*"^llWSl 0 8 tC:fc5^T. ± 

Lfc***3W*jE«rfr5 fc»»c«;, fflr«eas* ion 

S*Kds*« 0 BlO (c) tottttlS&BItt* 3^ff^-§- 
5R?ll{X(k)}iSi hTj/ El 10 (b) 

i^lioi o*1B*K*rt<o«»«tttdsir^ J: 5 

U ^o, ifcoj: 5*Sftfflr*3R3FB{Y(fc)} l 0 {f 

*»M*flt{E(k)}4: LTS«**t5d\ ^<D±tO^ 

ttifis j (j=o, i, 2, 7) t , mmfc&& i o i ±o i tr ^ 

h«3£lEt§gSfD 1, D2, D3 (010 (b) 110 
a-c) rt*c«»SJx5 2JtaS««F*{X(k)} (X(k)=+1 
Sfctt-i) oftS^O;#J£ll§#>te, 010 (c) ^<7>*+ 
iS^fC^i-iii9T-fe5o tt«OiS«W#3R9!l{X(k)} 1 0 

^^■T eMME*ffl*Wk:W1BSlxS) {X(k)}*J±t/(E 
.(WHciorsaShS, Bio (d) «\ c^4ftffi» 

^^^JeoWPBJWaj^SrXa-rSfc*. 0 10 (c) 



(*HF0 *II2c9«§1T&5o #«f*Jk»c»jcS1-S»»*t 
(Btt, Sj(k) (BP*>, S0(k),Sl(k),S2(k), S7(k)) t 
M&Ztl* rtbtt, l*«lkKl*5lt5iJ6fll«F*X(k)0!>A* 
lei 0**S*bSttia*»* DK D2, D3ft<D?3 

(k-i) frbytmsj(k)^<Dm&*^ir&*<D&&ft] (y 

e^^*/^&m^*^sa«fs#»#fl(ffi(i.jO a*x 
a, j)/E(i, j)«o*a:-e«-iB4ixa. (^aeftttfweas 

W*lkK:± 9 3&ffcL*v\, Lfc^oT, x(i, j)2ttJ«E(i, 
j)t>, 1**9 k J: o T3Sffc*-*\ 4*«8s ijfc t/«S8s j © * 
tt#urst*s-^«-e*5, f*3Efc»&K:fc. WTO 

SSwte. JStfS, ) rcod]^ J: 9 , 4HW2dk 

fc*5^5iSftW#{X(k)}4:, J: S *X 

W*«flt*»HHi{E(k)} t©»*BB*3ftswa»c«a'e# 
5o «x.fl HO (f) fl>«fc#£;ft,« J: f**J| 
k— (k+4)*c*JV^ra*"t-S Soco^S^^^ (y^> 
112a35StSt5^?l]112(i, SfcfyhO 

iSfllW-§-JR?« {+i, +1,-1, +1,-1} ^^+LtciJ:^'lt#e^ 
110 i^*/M£«i3^so(k-i)-» Sl(k)-^S3(k+D— s 

6 (k+2) — S5 (k+3) -^S2 (k+4) (Om&i&M t Z^^L Ltio 

ffift, {+2, +4, 0,-2,0} -efcsciisaasttSti 

[0020] ^oi5 <e««e3l65R i o l <Dffl&W»i: 

(Y(n) } t «tHHH^HJi^)*^^ W S SflMt * 
^#ffi{E(n)} ^O^MS^ri¥«L, Slt«#*W{Y(n)J 

m^^\im^\zMT^y<^ — ^^^^^^M^. 

So ww-er*, ««i:**««eis*i o i(D-mt l 

t; B10 (b) {:*LtEPR4ft^?r(SSt, 
0 10 (c) cD2ii32lft?9 : ^?y^J:SE P R 4ffi5£8S 

^^^yK754*ffia^ia*5<tt/E i o (d) cohv-y^i® 
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rfotK \*9v • ryu=^yx^r±, bio (b) oj;5 

E P R 4 €31^ ^/ud^i" * #S^ttK^*J &S*c<£# 

(0021] $f, KEPR4ft^W 

aStikBlio (d) {c«@i"5 0 tf^fcf^-f-te, 
$ffe<n huy ^jHH*c J: S«ttt»»«>**^«v^, 

a««-g-jBma tea, j) j t ^»«srifffit5 - 1 k £ 

SrftDIt. CcofcfefJ^J(k-l) s-coiwatftiaa^ 
gft t> ig U lc J: o TIK S jxfc, &VtMso (k-i) -S7 (k-i) 

IT l^-roC0it^^x^^^^iJP0(k-l)—P7(k-i) fc L 
TEtSSixS, #WSS0(k-l)-S7(k-lMC^5i£ 

* f «ft <9 ^^JPO (k-1) — P7 (k-1) <D&* \Z># L . 

* xjij jt jc» * *tfcS«flr»»w»iDRW {e (k) } t mm<o 
&mm^m{Y(k)} k<Dm-?<Dmmmm u<** hy y 

?) MO (k-1) ^M7(k-I)ri^^ffjqffi£*U Bt±*»9/<^ 
*yil<o*^^flfc^&LSS:*i-|HI CfcS) <b IT, 
BSlcEIS § *V5 0 ^co^J (k-i) * T <7)#l££gS0 (k-1) - 
S7 (k-1) 5 » 9 '<X3&m?0 (k-1) — P7 (k-1) R 

Tfs<** V V ;y ^M0(k-l)~M7(k-l)CDf*}^(2. fc<DtifM 

^^?"jP0(k)— P7(k)X^^^7« h!/y^ M0(k)— M7(k) 

^tt^o Biio (e) tc^-r £ 5 M"y*«B±o 

(n=0, 1. — ,7)^coa»iaSi: IT, ttlBSi(k-l) t^ffi 
Sj(k-i) (i, j=o, i, ^,7)<Dffitifrfrtb<nm&<n~ s IU& 
d s *>5*-a^tt, AftW&a^^mgttJEXToJ: 3 ICS* 

[0 0 2 2] ( 1 ) tifU k iCifcV ^TAA $ iXTtSff <f * 

fi£Y(k) tc*fLT, 4fc«8Si(k-l) t Sj(k-l)^5>0«- 

»^<^fc#]ESi-5Stflr«*JHmiE(i t n) fcE(j,n) £ 
(^7Vf^ h y y*) BM(i,n)(k)£BM(j,n)(k)£J^T 



[0 0 2 3] *tt8Si(k-l)^6Sn(k)^flD»»X9^^ 

h y y ^ : 

BM(i f n)(k) = [Y(k)-E(i,n)]' 2 

^Sj(k-l)^ibSn(k)^^^y7V5 : -^ hVy^ : 
BM(j,n)(k) = [Y(k)-E(j,n)r 2 

£ SKStc ± £ * hjy^fi, gfifi#2^J {Y (k) } tcm 

[0 0.2 4] (2) 4ftfflSi(k-l)i:Sj(k-l)(75«-/r3i>&. 
^«SSn(k)tca^i--5^^»?fltC*|-LT. *SJ*«COfc 
ie>0#S^^ hy y^) PM(i,n)(k) fcPMO.n) 

(k) i:5:fh*1-5 0 zcofctb, (k-1) * -C^ftafc 

iorffffiStufc. tftJBSi(k-i) ^Sj(k-i)—^*^^^ 
^^Pi(k-l) ^Pj(k-i)tc»iSi-a^ 0 ^^^J^»^ 
hi)??) Mi (k-1) tMj(k-l)C0#>!r^*fbT. 

(1) -efWSixfc. «SS8y7>f^ hyy^BM 
(i, n) (k) 4:BM(j, n) (k) -t^*LUfrfcfc*ait-*aT 
Oct 5ftJ0*»»S:1T5« 

[0 0 2 5] *tl*Si(k-l)^6Sn(k)^0/^7« h y y 

PM(i,n)(k) = Mi(k-l)+BM(i,n) (k) 
#tl»Sj(k-l)*»feSn(k)^ O^^^ h y y ^ : 
PM(j, n) (k) = Mj (k-l)+BM(j, n) (k) 

(i,n)(k), PM(j,n)(k)<Z)«[S:*/Mt«S!L, ^Si^ttSrfi 1 

5o #^^*?»j«)*an»*-cas>'5^> hy ^^^> <t 

5 /h S *^I^^Sr, k ottllSn (k) jcSS . 

SJ-T-So .SbKl, Jt«Sttfc^^p« h y y^PMU.nXk) 
tPM(j,n)(k)<75rt, hy-y^ 

m^m^^x, «^sn(k) (cs^i-^^^a 9 '<**m<r> 

%r1Zft'<X* hy y^^fitUT, Mn(k)(DF^^^S^f 
[0 0 2 6] #t«8Sn(k)^-Sife#aD^^> hy^ 

Mn(k)=Min[PM(i,n) (k) , PM(j,n)(k)] 
( 3 ) k CO WfgSn (k) tC*fi" 5 * f « 9 X^JJB 

ai Pn(k)^M^f-t-^>o Pn(k)tc{^ > m^Jk^e>^ris^ 

tt©*j^«36 s WfHIKJ*TE*S*iS. 0*J*.fi, Pn(k) = 
{Sn(k), Si(k-l),Sj(k-2), — , Sl(k-D+1), Sm(k-D)}^ 

5Ettrt*Sr*RRi"«wi:lc:J:or, B**Jk*-co«fa 

J^c, tt^Sn (k) 6 * * S «9 '< X ±<0 
Sm(k-D) -^Sl (k-D+1) -*S j (k-2) ^Si (k-1)-* 

tLOo (2) Ciot, ^Jk"t?C0*tffiSn(k)^(7?4t 

si(k-Dd»e>(7D»^^^-efcs*\ s: 
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v ml s j (k-D a* <b -efc a a»as»*«ifc:£ * tt 

^i:, *©3WWatJ:9»ftSixfc*||Bn(k)^«>»f 
9 ^^*yOJBt«Pn(k) tt, ffir^J (k-1) S T?<D 
tttt Si (k-1) t Sj(k-l)*c«^-S*#»0^*^JOJl 

Pn(k) = {Sn(k),Pi(k-l)} (Si(k- 
= {Sn(k),Pj(k-l)} (Sj(k- 

(k-lh *fcttPj<k-l)«ra*U itf)B*frWj:E«ffi« 

Lfca, **»*a<oiatiffi«*ciRfc*a»*ttsii(k) * 

3lA0Lfct(7)$rPn(k)co|S1trt^ < t It, ClBrS*^ 

ixT^So '<*»MJBKPk(n)^- 

#^-) *<0t>o*Ettrt-«ftfc>0K, 

fc£, «fjakfc*5Jt«*tttSn(k)fc*tUT, tt«8Si(k-l)^ 

ligsi (k-D a> &sn (k) -co/<^ ^ 

#X(i f n)(^)^i:S:ffiv^5wi:^s-e#S a rtUcillK EH 



19 '<*a**-r2S«W#*yU (X(n) } S:a#«F*»*fc UT 

ftaci^s, ±e (3) (ottat)/^^ 
A?*aR^:tfc»wJ:&i\ #t»sn(k)-e— s-e&*« l 

»JcE»$ttixtf J:v\ W*JkJC»-J-«^^JHtKB«fllf 

«Sn(k)tt. rO^^JBHfflf#3ftStfcttSn(k) 

0/^3RW«HPn(k) t UTlB«S*t-CV^S*SI (E 

{4§tff$&) tcj:oaf^4:* 5 -et. 8c#*lk+lo4aa 
Icis^T, r<D**a9^^J5yiJJBBPn(k)OlBtirt* 
Sr#flRi-a»»c, ^o^*Jktc»i-S^«BHE«fflf» 
Sn(k)Sr«oT#fig1-tbtf±v\ ±ifc<aj:5K:, 

* \z *tjeS1- 6 agftft ^X ( i , n) co fit SrEltt 5 »^lc fc , 

(k) icss^-c, ttnisn(k) ^i^/^i^-efcsc t ± 

(EPR4ft^i^ll **Sk^feWJBk-2S-C 



Pn (k) t L TE* $ tiT u * -5 i ^ o EttMfc«ffif«-ts> 



KPi(k-l) £Pj(k-l)0 5 lKJtifc/^Mi<7)4 

[0 0 2 7] *«Bn(k)»CS54t*9/^*«IJB«: 
1) h &Wfr'<xm9UD tt) 

•i) a> t * ) 

[00 2 8] K± (1) (2) (3) <a-HgODtr*lf& 

#*MoSflr«#fltY(k)*SA*$ix5«fc, 

Hillg! 1 1 (a) 0$D<^$^^5o (1) <D77>"? 
> h y $^BM(i,n) (k)3kt/BM(j, n) (k)<DH-#f*. gSH 
^K#fE!B5 2 0 1 fc«fc 9??5o ttttSi (k-l) ft WSj (k-l) 

(k-l)tt, * by y*EttB#2 0 2aftt*2 0 2bfcl« 

»S4xr*5 9, ^ hy y^*auojwa»2 o 3ic«tD 

(2) fC^ott^^^^ h y ^^PM(i, n) (k)RTfPM(j, n) 
(kjcoff*, j*««2 0 4(:<fc!5 ZtlZ>'<X* b y >^ 

«oifcft«ais:^5, tt«as*»4WRflr*2 o 5tcaj^ 

S*L, ^ h y y^»RiaK2 0 C cDjlJRfl-^ 2 0 

Std^oT. h y y ^PM(i f n) (k)*^«PM(j, n) 

(k) <0fafta»*»« U rtL^rfflV^T, ^Sn(k)^^ 
*«!9^^^ h y ^^Mn(k)^^f h y ^y^E« 
HK2 0 2c<?Drt*Sr3E«flBtfrt-S. ^Si(k-l) 

^lt>*s j (k-D \zmz±^m v /<*mm?i (k-D ^ ± otj (k 

-Dtt, ^-X««iattHa»2 0 7aRXJ2 0 7b\zmiM£ 
tlX&V* (3) tC*J»t«*t«Sn(k) — (O^^^^^^ 
®SPn(k) <Drt»3ESfftiatt, SSWt » 2 0 5 \Z J; «9 fg 
^$tt7t^^®jEiE1SlHlK2 0 7a3:fcte2 0 7b(7)rt^ 

ov>r^*^^JBUBWRiaK2 o 8*Cct oa^bx# 

RgL, cortS^BttffifllS:— «P#J»V7 hS^-T, Pn 
(k)*{£J$f 5'*;*«Effi«0&2 0 7 c co^^ci: It 
«f^(c3E«fE*i-5. ^co^rt. /^«KE«JhIK2 0 

m?)'<xmmmmK (a-wff**Mz<k) 1 o 

9) irLTtb^^H^o 

■ [0029] H^otr^ tr«*-ctt:, »*^?'Jtfi^*t 

§:mm^(k) {ztt-tz±m (1) - (3) ^^a^, 
^ tr a**<o*it*jft-ctt. mil (a) {z^Ltz&n 
r*tt»»«r»tatw»cK»s. ei io (d) co 

ht-y ^H0jc*tLTtt. an (b) otr^if«r/u 
=f\j Xj*i,z£ZMc±'&^cnffimz7F-rj: 8oco 

so(k)-S7(k)co^^{c:^fLT#J , 9 ar^ia l i 

(a) o3U6«^ES*Sr. W"8*WffiyiJ^ UTRttSo 
^t^D/^^^ by ;/*M0(k)-M7(k)£rEtt 
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h y ^^!S«[£]SS2 0 2a-2 0 2h, :fc J: Us ± 

£ £S 9 ^*^J«SP0(k) ~P7 (k) S:Ettt-5'**««fB 

t§[H]&§2 0 7a-2 0 7 hH 6O^S0(k) — S7(k) 

■CiMttlBfKiJftRSixS. W*.tf, ««Si(k)t«fflSj 
(k+D (i, j=0, l, -7) b<nm\z M/y^ftHO/^ttRR 
«*#S£l-5*?>tf. «!ISi(kHcfiJ9 ^T^fc/ h 
y y^ia*EIK2 0 2 co#JS2gGO— ottu ttttSj(k)fc 

h y y*BM(i, j) (k) £<£>aDj*£r?T5 fc<00>ft&;fr 
««Si(k)»c«d9a-Cb*ufc^Jl 
SlSt§[E]S§ 2 0 7 <n&%k9t<D 1 ott, RIBS j (k) jcW 5 

Mgrif[E]S&2 o i t>#iifl:**tr, ^t^SSo^ h 

V^&*LSCfc3ftS#V\ J^JL. Hill (b) (C^^^^tt 

x (i) ^ff^^w h y y^sawR (bm 

u) 200 a, c^y^yf^ h y y^ttWjSr^wr 
(2) toMrSWrU #tt»^©4*»9/^tWt 

h y y ^ifcigtflJRgg (AC SflWlFP) 200 

b. s&ic, ^coiitRii^^S^r, (3) teSKiia 

^Sfc^S'^^ySB (PMU) 2 0 0 c (C^cSUStL 

[0 0 3.0] ^z s *3»WoHlK<Z)ljKaS:M6d^K:-J-5 
ft: at). 110 (d) roKEPR4ft^±C*3tt-5b 
^y^i»HJi©*tJB!iaH*«SrBl 2»c*U, rtLSrJ^ 

*cas*t asm («#ajj) (t»*wi{Y(k)} i o 7«:/bv* 

£ Q £#»9'<;*5Rm l ' 3 offl^sjft 9 3g 

Mtt. $ £>fC#:fStCg*9 C^tb5o «*tf, 8 121:* 

ft^w»c^j(k+io)T-^a^toa^j*T^Ftc:, ais 

5, B$£iJ (k-l) - (k + 8) *T-OiR^: 

3fts***ix, Zti^zX 9 % W«lk*c*Jftsa*W*Z(k) 



^/n°^ (^^y^vf 1 ) 1 1 2 bjcwosTbttaajft 

«F*X(i f j)*r#flRi-aci:-C«fczE**tS. c^JSD 

S (3) aBR**vfc^flUBPj(k-l)*fcttP 
j(k-l)Ort*fc— B«roil*lc»»**ft*6, Sffc 
ftPk(n)«>IE1trt*4: It, <BEi-5»f^K:flfe*e>* 
\i\ mil (b) tcioV>T. 4#8!)^^J 

JBSP0(k)^P7(k)*rlE«i-S><^«KlBlliaK2 0 7a 

-2 0 7 h*+^4ia** 4 6>fi, :^/^ 

«ffifStt IsIKco51W#fia i (EC S:«fe 9 Si" ItCio 
T, ^iSHclE3^2 0 7a~2 0 7 h C07fcS<£>fet§te© 

1 4 fit, ^<7>/^^iJ±co^S«J-C 
<z>«tllHI»^^aiRK:*5V^T, J:9Kv**««:;ffU m 

[0 0 3 1] sura:. ::^tl;/Tlt 
#L. IBHgtcLT, ^o, J:9il|vHB<!H4S:t>fc&i"*: 

«Srltai"*#«S:«tti"*Cl4:S:Btti:f «• 013 

(a) tO» 2 <D h U y ^a»H«tt. Hl2iB«, 2 

9^^^?iJl 1 Sco^j^TrrLT^^ > **a**Q!aiaa 
^ ^^|J t Eft/^ coga#. &®.W1rZ 1z#>v> h <r> -c 

fc£ 0 CC0g]^^oVNT, tfcffia^yiJS6(k-l)— S5(k)-* 
S3 (k+1) — S6 (k+2) -*S4 (k+3) ->S0 (k+4) —SO (k+5) —SI (k+ 
6)-^S3(k+7) (Ds<*m&X~m£tlZ>lEM'<*Zk&\ 1 1 5 
ItZttLX. («#»9»W) ^^ti^^S 

jfc^^SRyill 1 4 J&s, ttHB»»S5MS6(k-l)-* S5(k)— S3 
(k+1) -^S6 (k+2) -^S5 (k+3) — S2 (k+4) — S4 (k+5) —SI (k+6) 
— S3(k+7)<D^^a»-C5tS$ixfci: rco^#l^9 
^ («4H»9»5U) tt, »***^^5R^J1 1 4±, 

(k+6) O^Sl (k+6) ^*At6 2 KD±$m 9 
^7>fili:»LT, ^9^^il^l 1 7^4f5C 

7 ±<Dmm (k+2) IC*5 «" 5 tt«8S6 (k+2) fi^h 

L> ^*J(k+6)OttttSl(k+6)fc8IEA-*-5 2#c0^^^9 

^^^Jl 1 5±(?5S555'^^^?'JS6(k+2)-*S4(k+3)— S0(k 
+4) —SO (k+5) — >S1 (k+6) Cfc^jR^PP'** ^^J) ^> ft 



5 (k+3) — S2 (k+4) — S4 (k+5) -*S 1 (k+6) Ciotit^ 

+6)T*^ttfflSl(k+6){C^i-5ttjiEO^-§-^a (2) 

££gl9^.Xp< h y y^PM(0, 1) (k+6) <tPM(4, 1) 

(k+6) <n*:/hW7£ : 

Ml(k)=Min[PM(0, 1) (k+6) , PM(4, 1) (k+6) ] 

5rH^ci:t:i;oT, PM(o, l) (k+6)0>ft:b9 tcPM(4, l) 
(k+6)^jl^£tb5 0 ~tU;:£9, ttlia^SO (k+5) SI 
(k+6) <DM<D±$m 9 '<*%n<D^K> 9 iC^^S4(k+ 
5) —SI (k+6) GD1I!|0£ t m 9 /^^WlRflS S *U 

*#»5/^3RWJlK*3E«B1»^6«»«a (3) 

PI (k+6) = {SI (k+6) , P4 (k+5) } 

d*Uci;9> 1**1 (k+5) 4*ttSO(k+5) 

*-cojE»^^ajyin i 5 9 

5R?ij«sp4 (k+s) <Dftm*. £ t 9 

«*»a (2) ^*5ttsJt«j»3iL^a©ift9o-5rigttt 
^ hy ^^*a^ib«t • »«k*5v^-c, h y 

RHOMBUS (*«*) ^«IM^<, «HPKi»i-« 
U:J:5tt-8«9*fttt* ± 9%£L-^iT< EI 13 

(a) C0E^/^^?IJ1 1 5Xt/K9^^^?'Jl 1 6 CO 
a««#3RW<0##«tt, ^J(k+3)^(b^J(k*6)*-C 
©4 tfy h^JtC^SV^T, {-4, -2,0, +2} {- 

2,0,-2,0} ^MJ^MSC^^ir^b, ^^iSM 
*K£0XaH»ft I6tt, 2 itW*a6fflr*W£ PR4g 

*/h^emnsjRm y ^ kebs. * 

RWBJ-e<D|g9»:*tJ:5t><o-c*>Swi:f4. CSS • ii 

{f^ffeli <&%frZl$mVtbZ 0 Hi 3 (a) CO^JT 

« • iI$R©t£9 tCcfcoT, t#»9^^JBUlPl(k+6)»C 
*5*t5fiP*J(k+3)^e>(k+6)*-C©4 K 

9'**xjui i 6(ort*-c«*3*u R9^J*ftas* 



#5S¥l 1-317030 
[0 0 3 2] ja±ORWCJ:5IR5**0»4iaa36 a 
[0 0 3 3] (a) -jr>^«#JC*5»t5a*» 

9*ftjW8£i-5. -jxKJifl, D 

DC»lt5»9»*B, a#W**5»J±. WWB9 

fc'*-*Mft9*« (SP*>. **3BJtt«>l» 9 * 

ft) *s^^^C»frt-*»HI-C3S*i-*. 
[0 0 3 4] (b) <5r>^«. * MftlC^I" 

^^«*fc*5t*5»9*fttt. 

**«9 . swtfli**yiinB-c»/he»*— ^ y ^ ymm 

t*r*ff**3WoWlc»v^T»9*ft*K«lflE-e** 

[0 0 3 5] *3SW-Ctt. r^ft^tV— <5r>^m#tC^ 
ft6^-§-^9* : ^©2o©S*^ttK^JfflL. rtbtd 

K:^S»9W*iftUlinESt«K:J3V^Tr±, (a) tcJ: 
5^— ^ HWft»9*ft<OiS* (K9&X) ^K9«F^- 

ft»9W»*tHf^E«F*^b^^635 s ^v^&i^fc• 

w*5Ryu<oss« w^^-y-/) ^^7>^X 

^ffijcj: 9^<— ^ Vtt4ftv^illJM»9*««:. 
a5W±^9^yAft*— »9*«tC^tMb, ^r^^^^r 
l$LtL<DW: 9 ff**fflira«F*ffctC i 9 &thfTjE-r z> ^ t 
\z£ 9 . Jtlfc^K*I»9 W**WtrEWWfcO*ttft 
^iJtcffi^T, *ffitt*»9*aHTE**ab-CV^fc. 
*JSWTIi, (a) ©J: 5*^— ^ hW*a»»9*ft 

LtaSWlcSffltS^it, tt*J:9»*ttfc**M 
9 O^fctJITiESrlimi-^o — »9fTjEW-Wfctt, 
Stft t 9 ***cB8i"5 WaS:^**P 9 #fc± 

■CW*«J«-^«#**tSCi:»cJ:9. IT3Etg^J«:f6]±$ 

9ITEW»<fc-a***«ra«***C4:*cJ:o-C. IS 



(21) 



(22) 
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[0 0 3 6] t<Dtz^, s<—x is—tr^xft<OGi 

ft ?ij Pel Sggi <£> *yj> J: 9 

9 — V5R?|J (f^^>yKn^) com 

9**k:R;£LT»B U *VH8£II*©l*9Wft'«* 

[0 0 3 7] El±(D£o\C^ *&m$:MM-rZ-tT^ 

» 9 {d <fc 5 jE«^;* 3W*J i: M 9 

J: 9£jBi-5iflSa*&, HuiEoj: 5 ft*-;/— 

*a>e>. fls&> «9«afr]EW#fta«i3i 9»9** 



S) Sr»M<»5wim5. BlO (c) cQWc 

i5<0£ 5 id, $«flr#»5ijmoi-^ y y KEMJtiKK: 
flU ^s£ft • «WfW***Ki J: 9 i«5£*«a>»9 
ff*'^-:"*^ (W#»9 V^Kn-A) • ^ 

t>*«*-e*>s*, *ftffi»*4if, 

»£r«»9ffft'<# — V#*J («HHS9^Kn- 

*x*i\ ifc, HR<oft*'>— ^y^at-ew:, 

©*»Wft*W«:jE«a5aMt»ft*W i: BR-fr-TS - i: K: 

»*^t*/^f ^ y SI»n (EPR4 

5^T*JWfStta a 2oco^9^-§-ratc^^^/u^^ey 

^^|J (W*IS9 v'V Kd- A) 0HBR0SEtf-M»««:W 
^-r5^<!:(-<i:9, *Su(cftffl^9^^£tJtnE^g 

ftiStc^:#L, *6»f 2>wi:t-C#5. 

[0038] «±o^&-c, m 9 w^mn^a^s* 

9 v" V Kd — A ) (7D^J^^TtC^-To Ell 3 (a) (D^fe 
ta^^^'J 1 1 3 {C^oV^T. IE^/^^^^J 115t 



(23) 
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fl) 10 71, BfgiJ (k+3) — (k+6) CO 4 If y 

2 oco^JW tt, £ co h u y *»£B JbT*/h S 

A) cq-o-c£>£ 0 iSHt«F-MWL *>5^ 

fi. a#W*3R#l 1 0 9 ±»C*5V^T. :uh,e>3B»'«*SS 
?U 1 5 taS9'**»m 1 6tt\ WF»J(k+3)tC*5V>-C 
1 try hO*R<Effi*ft5W#5fSW«rSVMC*U 
2oo»**^JW<0**W*aW5^^— 1 

9/^-yi 2 i a(ojp<st^i:^"ef 5a 

U +lf*RF* "1" £ "0" KRStTy hffig. -ltt«F* 
"0" £ "l" lc»5tTy Htt««r***i\ IP*,. 2it 

*s|R9 38*ttBf<0*!*S:J9*>. Efcif y ft*9 <DflF#flfc 

(«*) W*3R*l«:«-*-3 ify h*©*fcS'<**J!ISr 
ST, m — 0*fc«8Sl(k+6)^flt-f"5o -tUi, ifi*3 
try hfftffiBcj; h uy 

0>«fc5tc. 2JtiS«W#*cJ:5EPR4eaS**-r-*^ 

tC^Tt*. 4 tfy hficOKfl'^^JOggW*, v^t 

K 0 If y b B#|fl (113 (a) <7)B9/^» 

JU«-Cf4. l»*J(k+6)O|»0^Wi4jmiffi«l 2 2) 

^S2g^LT, ffi#tttC3 try bfltoa#4fc« (HI 3 
(a) ©|»9^^*yijfl!|-ett, B#£|J (k+3) CO-fig) CO IE 
i fcfs, hR(gK»9 £jg c-fgftU >^ Kb- ACO 

-r#fc>*>. 1 fc'y htltR9^-yi 2 

o-e*>Sfc*«f^H-C*5. — ^a# 
K9'<* — i'fclSS^T. »9 if y hffi«0>*ffiF*t4* # 



[0 0 3 9] 013 (b) tt\ 013 (a) £ 

2 itiS5«W#»c J: a E P R 4fiiH3R^*/u±cD* 

*5/---{r^l(kUltC*J»t5ER^3R?!ll 1 5i»9^ 
*Aflcflfj»c*JJt5»9^a53RJi l 6<D3S£te, 

*'<*3R#I 114 ±0>«fIB (k+5) (7)^^S3(k+5) {C^-T5 

3§£ L,tz^£\z£Z>%>(DX\ &fM \tti*h (k+5) * "C 
CO 6 try h*©'>— jrV^IR9 <b Lttf5 0 Sit (« 
#A^J) «#JRW1 0 7 ±OjE«A?*aSy!ll 15^:^9 
/^*3W1 l 6tt, */hi*a— * y y KE«l 6 Sri 
9. Hi 3 (a) UliSttaKOJWfeilWHHc. »^38£ 

#w#*?»ji o 9±-eJt«i-si:. a#»o 

?«1 19tim K D if y hH**J-C*5B* 

*J(k+S)<Z>«0^3KR«tHffi«l 2 2^S2g<bLT. 
HIl 3 (a) TO«HC«»ttKl3 tfy hfuOS^J (k+2) <Z> 

2)) <DjE»WF#asSC» 5 Srigw-i-R?) >V Kb-a© 
a*»9**i:*5C:tm, C^^5?i, 3fcfyh 
«*K9^-yi 2 1 bSr. BE*-r*/KO«daa#» 

[0 0 4 0] ±150 13 (a) CO 1 If y ba*»9'** 

— V 12 1a oa-§-M 9 JJ*i:45 h^y^i 

***«<oi«^a*»o^^— (w#»o->^k 

o-a) co-or*fea 0 -^-e. 2iS3Sfs^-§-fCj:5E 

y KB(i*:4:aflr**J(l#*#«E 
t5 a 1113 (b) fi. r^^JirLT, 3tfyha-S-» 
^^-^1 2 1 b^/Tltl/^o CI CO «t 5 9 
— >f4. aSftW#*?!l±<OW*lfy h^^StC3 fcT 
y h«±5*«tsei"5 <t 3* 1 0 1 

«t 10101 • ftaaSHsw-s-asw* 5 . 

ft) w#*M<ov^i"*i;*^^5eis*ixfc«*, asiiw 

**lf y hffi«75>?>n tfy h«u (nf^2«±coS 

») *-eoaa*w*if y h^tstet5atS9^^ 

0 1 0 0 0 tffiaacttafct; " 0 10" 

(75 3 tfy KW#yiJtt5)"*Jiia(OW*^^ — >^*SL, 
C^^^'JcO^^t'y hS:Ste**35:" - 0 10 1 0 
0 0 - ^g/js^L-^ y ^ KffiKSri:S«**?«»tnc 

5 0 a#»o^^->*y»ji i " -o 

-1 +1 -1 0 0 0 , 3 If y hoaiJKRteSR*!? 

try m«9/<#-yi 2 1b) fcftS, afi 



(24) 
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W*»?9 0 1 0 1 0 0 Q0-" tf&m£thZk 

"01010" ^5 fc'y hW*5»J»»* s ±ia^«F* 
A^-yC^tL, r^#?lJC0^5^?) 3 try h (n= 
2<£>4:t) , 4t'yF (n=3C0t^) > 5t'7h (n=4C0 
it) hSrSteS-frfc" ---0 0 1 10 1 0 

0 0-" . " •••00 0101 00 0—" , M •••0 10 1 

0 1 0 0 0— " <0 3 00^WSft/jNa-^ y y K£§gt£ 

«*»5W*3R^Jfc*S. «#» 9 

(?ffS^»KD-A) tt, " •••0 0 0 -1 +1 - 

1 0 0 0-" „ " •••0 0 +1 -1 +1 -1 0 0 0-" . " ••• 
0 -1 ±1 -1 +1 -1 0 0 0- " t£. 9 y, 3 — SfcfyhcO 
li^ScoSEH^) feiBCl-rW-S-KO 

— > (3-5 tTy Mff-W»0'<# — 

KE«oB8«^e>, i try ht^D/^-yi 21a 

i-4*>t. 9 vjr 

JC*5ff5ff-iH»0^*rt3 (W# "r S: "0" Ic»5j&\ 

— (AF-JHS9 -»Ko- A) 

xtf. JilS^3 fcfy h<&*R3SB:tf>K<Eia9 SriS-t"W 
-§-S&9 Kb-a" — 0 -l ±1 -l 0 — " <£>^9*#£ 

JIJ± 0 1 0 ---" fcS^tt, «... IQI ...» (Dffl^^ 

tizi 0 <£>^9*^te 0 1 0 - 

10 1 W3t> h«»4?P»W^)«Sf^*5V^Ttt 

WK^TIB-CkS. rco*^$r^v>T, *ME«>a*ff-M» 



^-yoffia«aa*s:%*Lt, <oa*wF#» 9 

[0 0 4 1 ] JGUufcJ: 5lc, W«E^a*»5^#— v 

G(D) = (1-D) (1+D)F(D) (F(D)fi. ftScC0*ftt 
ei£«««£E#*> 1 / 2 OJHttftAd- (»HER(EW-5-3R 
— vaSJUfi, 1 tf y HSt-b©3«jlKKeW* 

T?#ai»9f»*aifrEW-JHb^)***r, 

«SCW**W^.***Sft»JI8r5W#{b«P*Q!3aS: 

1 



SOW&aicioTliBKU Jfctt««v^frWS9'<* — ^ 

«f w » -r a w -^-tlS^ ^ tt jo £ » 5 Ji-e »m t 

ft*. 

[0 0 4 2] Sfc, Pli^feirLt, W^fcSEBH&a 
5wtm5p «x.tf, 013 (b) lc*Lfc3fcTy 

hat^t)/^- ^i 2 i b<D&m-m 



t&mW-l 1-317030 

5 Q ) C*UCJ:9, 55flr«F*3R59±. ±Ei:(Sl«<Onfcr 
M 9 Hi • tTlE-r 5 i 5 , K 9 fTHffi«0*t*S: 

■wbsEW*aa— <o«ijB4:ii»ftLT. aEwttsatjisw* 

■»0*aiTjE«F*«r1BSIMtU. aMW**JUtc*H-*5E 

[0043] r*L*-coRWT?wt, asflrw*3RW 100 
tft»a • ft*tta*f^****bsah&ds#v\ ^<om 

&J=rmy^? — >Zk&\ (K 9 WKo-A) C0^9 

wa^aEW-sxifttoa - m^mmm^x 9 . 

Ktta (1+D*D) (2iiW-^lc*fL, +f4 2S: 

V^^J Wf^^»Kn-i.) " •■■ 0+1-1+1-1+10 0 
• |SJ«0#^ ha- K&a SrJfiL, " -0+1-10 

0 0-1+1 ftSSEIftSrL-C. w*LSr«»«*»9^ 

JC»rS±IB3t»«teat^*«!aS:, «^<cW#*Qs 
a«rlfc*nfc«HS«*3RJ»J<Z)±-CJtfTrSw bfr*jmT: 

[0 0 4 4] *»WTtt, ±!2^ltlfi«ijO<t 5 

-^^«#»c»t"5»9W#*ffifT]E«aS:. 



(26) 
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$>9, 9**4:, $/— 4r>"* h) 

±K 7 LT%tt6 t £ ix5 r i: |c Jt 

?^A*M*9«fe^ *S»*«Wfc«*L-C*£ 

^ijy n ^ rt-e«wifrE«!a-c* 9 

9 *WinEW**jOtt-S* (Tufttt) «r«<»*."-C, « 
*l»9*o*ffl»ft»#S:*fci-r4:*-C#a. 

^K9«UfrEfflfa*s"5jtei:*S J: 5^, -?a61£9^fcb 

tiiE??#ft^i-o ia* • easstr^aSflrw* 

ttfiiS (IB®) fftPl^p^^oifflC^IL^ 
03S6fI*fcttea (15®) j?§^ny^WL, mT 
Is^lilfc^iS^fcJ: 5 ft»ft**bfc4**W»»9 >v 

a-e*5J:5»9inEW-WbS:KSU , r, ITIEtoScofc^ 

^f^fc^g^ (15*) W*3R*J:/ny^fc#«£* 

®i-£ 0 ^jx.fi, ^r>^a*om^jc*3«-si» 
^tas-ct*. Lfc^o-c, (ib®) o _ 

try hKT4:*SJ: JKittftU (IB®) «F*3R 

?(J^n y ^ [C^^Oig 9 **&tttil 9 8* WIDE 

w-wkfcisuT, *j«six*»9*ainE<o3c««aEW 
»?« (» 9 inEff-9-*yy) Srwaoi-actjcior, ^ 

9 *#>60*cj£ 4: «#» 9 ^Oc£#£H;&S-r 5 £ 1 36«"C# 

W-WR9 » Kb- A^I»9**S:frjE-J-5*&»Ctt, 
»9ITEW»^t»Cfev^TKS*ixa^S^W*»9^^ 

[oo4 5] — *>5a*i»9*<oa#asot>i: > 

(IS®) W*KJiJ^oy^*«:*:»cRJEi-SKif. 
mni-5»9tTEW*<OttatriE1lfi*S:i*«>afc». 7l 



iEHB#S>9. fc£ (IB®) ff^JRW^ny^JMBJttfJC 
**BEff*M (» 9 ITjE«F##*J) 4**tt, m 

tt^tttcJ: 9****5*Sj&s««<S*l5. 

V^T, (IB®) «F*a5W^By^K#LT«*S*t 

SiS9*aaiTjEW#^b*5J:tmE«!!aH:, aSEUCiW-S- 

(CRC : Cycle Redundancy Check) 4£*PCD^9$t 

fcirjE«»iB*fcte#u «7c**«r*i-aa*»«9 

±ia<0J:5K. BfJfe«W»*^5MM4ixfcfia6 (IB®) 
W*^U^ny^^ffir-K9fT^S:fir5C4:«:, ceo 
»9fTHaa**W*tea*wJ: 9**t-S»*tcS&»c 

**o»tes:, r^D^#fflf*sr«v^fcft*jft«!a^ 
i@B^H5sart: % — jtticiirjEi&aow**^**^ 

Jt« LTifJPt-5o ^OJ:5ft»9fnE«faEIK (»9 
tOW#S*. -hlB^Jz^tce^ (IB®) fff^J/py 

^w«t^:^aot, »9fnE«!aiaK (ss 

^Lt, fi7ufiSr\ IBffi*»9ITjE^aJcJ:9, 555 

v^**»^|»9inE*«*:i*»**-C, 
*:a*-frto*fc«!afllJ*S:ia 0 *38Mf±. SufS (a) 

(b) <©**v-^^^**»9ottK»c»-3v^r % w 
-eirjE»ai-4fiJC*«<oi» 9 trEW#Sr**"t"S - 

KiJ:oT*J9. R^«*cj:«1B**fl|«<D»9frE* 
[0 0 4 6] B,1H **W*cJ:aflMllia»?¥4*jS*3 

±i^«ff4S«^43»t*«*w**w^»aojWix* 
*i-jB— os^wsasw-c 1 **, *iiJS0yt-*5v^-c, ib 
•w^^ttsrtffliw-s-sRya 300 ten, w*fb * xwfflf 

^{eis§3oi (issw-g-^Wfflfa) ^t^l-c. 7yi/V 

.^MHft ^<ogfS^«3K*#*#tti"5W***«!a 
isltSixa. ^^to^tcj: 9^^tl5^i^^fclB®mjcolB 
«W?#3R*J3 0 2tCfi, OIR 9 fTlEW-WbEM 
-(Dm 9 ITIE^^[h]5S) 3 0 4 Ciot, ^— C0|^9 

irEW^btea^nssixa. **as«-ctt, r<D^-co 

^9ITIE^-^ft:[£]^3 0 4(i, A^7^ttfciB®^^?'J 
3 0 K9^£lilTjE^fc*!)C0^9^S5Cft??# 



(27) 



ftti&W-l 1-317030 



?f|4^®!S 3 0 4 a t^8S*ufc*36JCftW#9iJ (SB- 
<Dm 9 fTEW*^l) WE»«HM5*J 3 0 2 JbcoBf S<7> 
??#-fc{lK}?A • f*»r 0 ira«F*2W#AIHK 3 0 

-A) tLTfftRSL, M 0 IT3E«F*MftJ*IB* 3 0 

4 a wt, A*sttaEftW#»?!i 3 o 2 m^n-^r 

**»&*SIS»NF#*?B^ny^ 3 0 2 a. 3 0 2 b, 
3 0 2 c ■••0*{£tC#tflU **OE»WF#3fi?IJ^i3 >^ 

iSfI^ny^ 3 0 2 a, 3 0 2 b. 3 0 2 c-(D 

^Hb^i:6^{a3:. «-*OE»ffiF*3RJ(l:/n y^30 
2 a. 3 0 2 b, 3 0 2 c-(^t^m^25L^ 
(3?— <7>^ 9 fnE$?#?0) 303a. 303b. 3 

0 3 c-*»5njEff#?ll*J«iaK3 0 4 a*»&m*± 
/&£4xa o »9fTjE^^JJfAIeI85 3 0 4 b tt, A^J^ 
tL5E»W-g-^iJ 3 0 2 SriaWff-^SRW^a 7^3 0 2 

a. 3 0 2 b, 3 0 2 c—<D*ffilC5MMU ^<G9i# 
£\ #!Bfl^F-§-^?yya y^ 3 0 2 a, 3 0 2 b, 30 
2 c -oat«<DW#ffi«*C, »9ITEW*?iJ*riilSIBS3 
0 4 ad»6^ffl*Six*aBtlE»W*3R5!l^oy^lc 

303a. 303b. 303c "Sr. Jfg&ff ALT, r 

ix&^**/i4B«ff#SWI3 0 5 i: LTt±J;ft-ra„ ^<£> 
IS 9 frjEW*yiJ#AEIK 3 0 4 b(l, A* SixaEftflF 
#-^?U 3 0 2 S:IBaWff**5(l^n :y ^ 3 0 2 a . 302 

b, 3 0 2 c •■■^^ffi^ajffis-frsiSJffiiatiiHiKtcicto 

n^ 30 2 a, 302b. 3 0 2 c ■-•tCf^JP$ tLfc*^ 
_*-C, H 9 mE«*5»J£j*E«S 3 04 aj5^ffi*S^ 
w*t«r^-ir*A'IE»WF#*J!l3 0 5 ^: LTJi|I#:tt;ft-r 
5 0 dcoj: 5 (CUT, E»WF*3RW 3 0 2tc^tLT. K 
OlEEW-WbSix. *>av>tt\ »9#3BE*WF-»M (IS 

^'13 0 5^ Eft • ff^^*^ 0 6tc#feBS$*L 
5 0 Eft • M^ft^3 0 6«dctt, 

j&ffttCfi. Eftff -^aSI 3 0 6 a, Eft— y K 3 0 6 



b , Eft&E# 3 0 6 c, K 3 0 6 d , B£{f# 

*aa*3 o 6 e*ifKJ:oT«j5it*ixa 0 — mmmti, 

T, EftA-^aX 3 0 6 ail ^**A'R«H : *S$5IJ 

3 o 5 ic^y K«^o»rfi<off#»a**-«ff#*a 

31[e]£&3 0 7 a, ^**yuE«RF#S5^J 3 0 5 £Eft<W 
3 0 8 lc3E»i-5«F*«#aE*lHlK 3 0 7 b, 15 
ftf* 3 0 8 lcE»»*«Effl.afc £f<D0rft<0«* 
^SSrSfc-TEftft ^SISSS 3 0 7 c, Eftf?#*IHftSS 
3 0 7 dfc^J&>b*J58£;h,a. rix?>Eft^f-§-4G;a^3 
0 6a S-MTffl^J * iXfcEftW *3R*I 3 0 6 f tt. Eft 
— y K3 0 6 b Jc#&f££tu c*Uc:J: 9 , ^^/^Eft 
ff*XM3 0 Sfl, Eft££#3 0 6 citcEftSixS. 
[0 0 4 7] K±<DJ:5ftEftaa-CEft*ixfc^-r-* 

/i^E«WF*5Rya 3 o s^itsit ff^isa-ett. 

y K3 0 6 dSr/B^T* ^©fflA^5)©fl4fllt*JiJ3 

o 6 g t i>xm v m £ ti. iMfcft-w&ass 3 o 6 e ^ 
flr-waa* 3 0 6 eii a^^^sm^j 3 0 6 

g S:*«i- S 3 0 8 a, 3 

0 6 g <Dm^-m%mW}*ffim^z^w&m<miE}& 3 0 
8 b, w^fli*a5y!i3 0 6 g±<D?F&t£ mm wg* 
sfe*-ra (*«s»f) 7^^0g3O8c, r^-n^ 

<0S£«-f§-S5?'J 3 0 6 g Srr^^/^fl -JMIfcifBtMb ■ * 
3 0 8 d . W^fflT**?!! 3 0 6 g Kl# UTft* 

jft»Wb«as:iK-j-fc«)o*-fbttaiHii6 3 os e fcjfa* 

e>«/SS*^ piaE«HMMiHI63 0 8 b»c»i-8 

WWWBHM-3 0 8 g-^iJ-^y V^EIS&3 0 8 d {C^f 
1-aU-v:7Vu*-r ^y^SMft 3 0 8 hftirSrW^fS 
0 6 g^flMR*»6Wflfe»Uf 5fc«>o^>f S v 
• fiJ#fH«PlBlK3 0 8 f 4if t>. ^< r 

tliZ-S&tlZ. ^<OW4feft*»a* 3 0 6 e «9 JtE 

o»a«riass*tfcH4feflr*»yij3 oeeit 

?y 3 0 9 1 urffi^^tu. tt^^st@i§3i 

OcOA^fdr LT«it&$tba« 4rV^*#lHl» 
3 10(1, ftJ^coi: 3ft**3RyO*j6^r«feK:J:aa*«! 
I«:it, a*HF**W3 1 1 «:«**?* i: LTU 
*t6 0 roirt. a*ff*5RyiJ 3 1 1 (-ft, iKSWS 

ct^k^ h^ — K«aft^oj^ft^w-waad s iss*ta 
tt, E»aa«c*5*ta»— o»oiTiEW*ftEiK 

«9 iri«F*»EIK) 3 0 4 ^^L/cm— <^l^ 9 ft 

tiiiTiE^aiHjK m—(om d tnEm^s^) 313^ 
e «9 irE«**iaa) 313 -m. Eftiaa-c-cow^ 

?fj^n y^^ffi-e*aEftW*3RM^n ^ 3 0 2 a, 
3 0 2 b. 3 0 2 c "'\ZfflmttJfcl>tc&^-n-Z§r?fk?il3 1 

1 _b, tt*W*5R5!):/n ^311a, 31 lb, 31 
lc-O^Mlt, ^iWF*»9«aiTjE»a* 

jsi-o -r *— o^D^tbtiiEft&aiHi^ 



(28) 



$fffi¥-l 1-317030 



m 9 frjEfRHHHam 3 1 3 m «E«ifle-eo» 9 ft 

^JEftflF-^l (JS— ^» 9 tT]EW*3R#l) 3 0 3 a. 3 
0 3b, 3 0 3 c -»ClB)|li#a:i-5a*WF-S"J55U 3 1 1 

tT^m^mvfe&K&n^i (as— ©»9inBHF** 

?IJ) 3 12a, 3 12b. 3 12c-^ffl^t, S 

at«To#j««»c*5^r, oR9«iaifr]E*[!faisia& 

(»-co»9»nE«#«lElBS) 3 13fi, «HHS9ft3lE 
ITIE[h]^3 13a i: » 9 «acK*W*5RM8fe*iaK 3 1 
3 bd^*J«Sft5o ff *» 9 ttaKITjEEIB 3 13a 
tit, A^^tb7tm^^^J3 l 

■^ 3 0 2 a, 302b. 302c-- (a*WF*3RJ!l^ 
07^311a, 311b. 311c •••) *5 <fctfSI9ft 
*JC*W#5« 303a. 303b. 303c- 
9 ftE3EfiiRF#yiJ 312a. 312b. 312c •••) }C 

y^311a, 311b. 3 1 1 c — tcStt<Z>tKWK 9 
ftSTlSS^J 3 12a, 312b. 312c-Sr«V> 

T. 3?— 9 ft Uir]EftlK:l<5 < K 9 ff*«t 
*f?Vo »9ft3lEJi:*W*»^l**lHlB3 13bll A 
**Jxfcfl[*ff**W3 1 1 *IE»RF**?y^B 3 
02a. 302b. 302c- (Hffft^J^By^ 
311a. 311b, 311c ••) *5±tn»9ft3t7C* 
#^ij3 0 3 a. 303b. 3 0 3 c- (tS-g-R 9 ftS 
7E*?ff#*U 312a. 312b. 312c •••) td^Jffl L 
5V^-C$MttU «*RF**W3 ll±i^* 

A•^^^^D$t^Tv^6m^9^3E5 : LS^g : ^li3 1 2 a. 3 

12 b. 3 12 c-»S:gllPfcLfcJb-C\ RW*»9ft*fT 

3 1 3 a t£ £ 9 1£ 9 ft^fTIE £ tbfcttO 
^jyP7^3 1 la, 3 11b. 311q-Wi, 

ateKW-*«F3Rwofri*-*w#*Ju 3 1 4 * lt, mfe 

^W*l¥*aS*-CUl^i--5 0 CO»9ft3C3C*ffiF-9-5R?'J 
^4@K3 1 3 bit AJSSttSW**?!!*. 
»jya>7^3 11 a> 311b. 311c-^|fit- 

aBas-frSiiiEfatttiaBfcioraEA^riG-eta. * 

K9ft«co7tfe^%SS«. #^co«-§-^ 

-g-^^jy ci 3 1 1 a , 311b. 3 1 1 c-C^S 
i-5»«fc*5fc«>. JB-coi£9ftffifriE^31[H]£g (IB 
-OSS 9 tnE««SiBB) 3 1 3fi, AAih8«*RF 
3 11$:, a*WF**W^o ^311a, 31 
lb. 3 11 c-tC^BSLT, «-*^>a*W**M^a 
-/^^Bfft<0»9inE4Q ! aS:l(SL, R9ITIEMS^^^ 

■8-3R3BJ3 1 4 t LT, MftOW*S£»flE-CfcH2i-*-S. 
(»9ft*3E*W**WI»*IalB3 1 3 b Wt, ^f»9 

ftstijEiHifiS3 i 3 a Krtffi-rsj&tttfca. ) *fc. 

^<7>^*Q^C0J: 9tC, HffftJJII^Py^ 3 1 1 
a, 311b, 3 1 1 c— itt*>R9ft*7i:*W#5»J3 



12 a. 3 12b. 3 1 2 c #8f£LT12^ • W 

9ftttiiTjE*afaiaB (m-o^^iiiEm^#i[His&) 31 

3f±. AA**bSa-MSF**W3 1 1 Sr, tt*W*JRM 
^oy^311a, 311b, 311c — »C5MliU PI 

«#»9ft*JC*W^J («— 9 BjE«F**?!I) 3 
12a. 312b. 312c ■■•«:S«Ott^*3Ry!l7' 

#W**JW3 1 4 t LT, BfftO^W^fWf-etH*-*- 
3o (» 9 ftaE7C*«F**^J»*EB 3 13b <&«tBtt 
5FK4:45. ) ft»»lc. co^9 ^tBITIE^SlElSS 
OK 9 tr:E«#*l3B&) 3 1 3 ^LTtib^ix 
*ITE**NF*3IWI3 l 4te, {MIA9EIK3 l 5 (15 

.38) x<Dft^m&&mcttfc^z&^&&m&m£ti 

T, 7cO«P«W#5R?iJ 3 0 0 lC#JSt5«^^5iJ 3 

jg--ow#»9ft*BrjE«.att; 

3 1 0<O«*»9Wtt.«:5Mffi-rac £SrfuJ§£ Lfctco 

**-*H§3 l 0A»6«*ffl**Jxfc**WF**W3 1 1 
te, JB— ©»9ITjE«F*ftiaiS (»— <a»9HjEW*» 
[UK) 3 0 4lc*fL,T. WaWK:W#IK/¥SraEHi-5w 
fcfc< AjfcSixa, $>5^te, ESS, A^7$^5o fu£5 
OjKjx ha— K<0±3ft*Q!Sitt, tt*WF#»3RI 3 1 1 © 
W#«fft»a»K:«»Lfc9, ASi5:i4<, # 

*tJC*««TI8-e*) 9 , ff*3RM±ttttS*LSC. <ktefc< , 
»S «: K 3Ei" 6 i: v * 5 j«W S fc 6 i \ » BB <0 
SI^P), ^W-S-»9ftSfTIE«!fa<0^&"T?fc5» 
— (0»9tTE«F*fbEIK (JB— OR 9 ITjEflF-MSEK) 

304^, a*^«-eas>a**">— *-v^a««3 1 o 

[0048] 12 2 fit. Ell 60^— OS*WR160ll*C*3Jt 

te^ria«kWftS*taf»«w**3»J3 o of*, w»<b • 
Sis^siHisS3 o i ^.isfl^-g-sw&a^ior, ta 

«RW»*yiJ3 0 2KSE*Sixfc«, jb-oi&9u:e^ 

<D» 9 irEW-WSHK) 3 0 4tcio^T. 
BfftOW-S-ftOlBWRF-S-aiW^o ^ 3 0 2 a, 302 
b, 3 0 2 c-C»flS^ #^rOl2»W#*yfl^n 5/ 
^302 a. 302 b, 3 0 2 c — L TR 9 ^SyL 



*RF*W (J&— ©K 9 fnE»***l) 3 0 3 a. 303 
b, 3 0 3 c £;ft,5 0 £/fc£ftfc»9«3lEJE* 

«F#*J (*-O»0fT]EW**^J) 3 0 3 a, 303 
b , 3 0 3 c -tt, SBEOia»RF*3R?!iyci ;y ? tCfcfJE 

3 0 2 a, 3 0 2 b, 3 0 2 c »• t 1 1> tCE©£ *L6 0 
K9«*JC*W*« (»— o»9PjEW*3R^J) 303 

a, 3 0 3 b, 3 0 3 c-H SfiE^IEWIff^RJU^n 

OK9ffnEW-§^5y«) 303a, 303b, 3 0 3 c- 
f2, ISftffiF#9R^J 3 0 2 Jb, SR^ffiftRff^iyay 

4$#?'J (JS— CD|£9 fTiEW#^?'J) 3 0 3 a, 303 

b, 3 0 3 c-< SBE<OlE<Wf#*W^oy^S:#fiH 

LT^fiWaastuad^b. ib«wf»*#i 3 0 2 _h, 

»#l (JB— OK 9 ITjE«F*3R?!I) 303a, 303b, 
3 0 3 c-SrJB^T, a«toa*ff-g-3RJ!l^oy^K»' 
i" 5 K 9 ITiE^a SrJB-T4i-& Jc fttSlKttm £rM#8 b 
T, »t>ITE»3aSfc*^J:v\ OK 9 #aE3C*flF# 
?'J (»— com 9 trEW*5RW) 303a, 303b, 3 

0 3c -ft, *3SWj|jai©«afcJ: 9««>Ttev*3EJUe 

tt^o Lfc^oT, «F#te • SW*QfSS»3 0 1 tcj; 
9, r^^^rxfflf&teZiDffifeiDftX&ft&tfmLfc 
«olMWf#3Ryr] 3 0 2 Jitc, w*tS:5MRUT}fAftaD 

v\ *fc, K9^ftff^J (a^-OK9inEW*3R 
?|J) 303a, 303b, 303c •-•0«j£fiJfcifc#JllS 

9 fljEW^^'J) 303a, 303b, 3 0 3 c-^4 

flF*M (SS— OK 9 jEW*3RW) 3 0 3 a, 303 
b, 3 0 3 c -*Sittttt*< , :Lft&J¥A • ftfiO-TSw 

^Idf*, **oK9*S7EftW-§:yiJ (»— OK9tnEtt 

tf-O**. K9#3C7CJMWy (»— OK9inE«F*3R 
?«J) 303a, 303b, 3 0 3 c — SrJf A • f+APStb 
fcE»W#3R9i] 3 0 211 ^**/uE«?f *3RJ!I 3 0 5 



(29) 4$Bgqz 11-317030 

<t bT, B«k-W4*^ir*^3 0 6K:«*4*t, 15® 

^a^tb5 0 *-*(7)lSfiW?#^J^cz ^ 3 0 2 a , 3 

0 2b, 3 0 2 c -tt, co J: 5 ^, S^&atciJ^ 

T, *-0D**i/-^V^a##3 1 0CJ:otl«U 

3 0 5 te, ^co^JiUffT, EftS^&aStU 
Eftttff 3 0 6 cii(:t, i tW*»tt-C, 

1-0 **^-^v^tt*«3 i o**&uiAs*tsa*ff 

#3R5U3 1 1 fc.- ^**^E»W»»yil3 0 5 iH«<a 
k 9 , E^^#^?'jy o ^ 3 0 2 a, 30 

2 b, 3 0 2 c—^atrtJ-j-Sa-Wff**?!!^^ V? 3 1 
la, 3 11b, 311c-i, Stt<Dtt*W*J5M^ 

K 9 ft*:fcft###l (JR— OK9IHE 

W**yO) 303a, 303b, 3 0 3 c-C»iS« 
9 **3C*W#5»J 9 trE«F*3R?ll) 3 

12a, 312b, 312c — *S#*D* *LfcJjff**5!BS 

»S:t4. »-©K9*ffllTjEiCTIBIS '(»— ©»9ir 
jE«*»EK) 3 1 3-Ctt, «#»9*3C3C*W#5»J 
OK 9 fljEW#*9!l) 312a, 312b, 31 

oK9»*«atnEft«MfcLfc*, **NF**W 
/ny^311a, 311b, 3 1 1 c "<D^Sr, ITjE 
**ff*3RW 3 1 4 <h Ltai*t5o ^fS^SE^ 3. 1 

5 (EflWf#«w*aa) -er±, ^ix^E4*RF#XWftia 

3 0 0 Jc»jcSi-5tt*RF#*?B 3 1 6 *W4**tS. 

/KcJ-9, 9 5 «. mji&^J: 

5 JC*— <0K 9 ^ttlfTIE^a tcffiv^K9^? -^-^ ttS HIE 

*»#lSf±, Jg— ©«9ITEW#<bia» (*— o^9fI 
EW#»IhIK) 3 0 411 EfiW9F*a5?lJ 3 0 2 ^r^^O 

2 a, 3 0 2 b, 3 0 2 c •••{CfiaW^5>SIU, «-^C0 
^-co|^9!TiE^aiH]S& OK 9 !TjE«#-»E!6) 

3 1311 m-%ft^&\ 3 11 SrSf ieow**ow*as 

51J*ffi-Cfc*a*BF#*yiJ^a ^311a, 3 11 
b, 3 1 1 c-IC»I«K»(||Lfc±-e, 
*3R?ijyci y^^*fLT, m-Oi^9^tiiiTIE^a^iS 
^ Lfc±"C, w*xS:tH^"rS4:V^5^T-*>5. ^— OK 
9 ITIEW^btElSS OK9ir3EW**iaK) 3 04 
fcfcu^T*JSSSix5K9*iaifrEOfc«>o«*3Cfttt, 
K9**7CftW*yy (^-ol^9fTIE^ : -i-^ 



(30) 



VrffiW-l 1 -3 1 7 0 3 0 



m 3 0 3 a. 3 0 3 b, 3 0 3 c -«\ ^< O|£j&0iJ 
T-H. 0 1 OjD< , E«WF*3R9J 3 0 2 (flMMf»*I) 

lcf«t*BS*t5*s, wftfi, sv^o#jSB&68o*S:<ffai- 
ft5E»»E#3 0 6 c-^A*5IB« ■ Wfe**ir-*^3 

ESS (Jg-OK9fi:E^#3§[E]&&) 3 0 4K38V*T£rt 

Sft«is9*atrjEofcfto«aEjc*tt. k 

D*3KC««F-W0 (*H-OKDinEff»5I»© 30 3 
a. 3 0 3 b, 3 0 3 c-^*#Stt, IS»?5**iX5 

Mf,WD7^ 3 0 2 a, 302b. 3 0 2 c-i 
»5**3CftW*ai (*-OK9fnE«-MW!l) 30 3 

a, 3 0 3 b, 3 0 3 c - <h £#8£ LTE® • ffftjBsl 

* < E<W»#3R5U:/n ^ 3 0 2 a, 302b. 

3 o 2 c-fc»o**3c*w*?y (*— okoitjew* 

3^lJ) 303a. 303b, 3 0 3 c-t^ PI— IE® 
g£ft:3 0 6 ciOAft^EftteflL I^-E®S^f± 

o»ft5E»«flc3 o 6 c±. naottftoeftff^s 
«^ra«o«#oE«?£#* «x.n\ m^mnr 

SSraaoh7^^-f (S4^yK3 0 6 d) tc 

flf4^yK3 0 6 d) Id J: 9 ^PflWtC^SIUTS* 
i"S*ifO»ttt>38»L3 5. ^ixbf*, i^i*Jixfc#* 

5^f3. ft*ait*E«S^ffi^flr«E»W4feK«i: 

±E^S^?f^?ijyp ^311a, 311 

b. 3 1 1 c-0«-*oaS3flJf*, ^C, WfiO*;fc->— 

fftWo7^3 11a, 311b. 311 c-fiO* 

ffic^lt, E«^»a5W3 0 2K»i-5E«W*3R 

?l^oy^ 3 0 2 a, 3 0 2 b. 3 0 2 c-^I^ft 
[0 0 5 0] EI3tt, wOjRZl 04**«:WfcjWc:-*-5fc 
t*^3 0 6l:J:ot, oE«!ff»*#l 3 0 2 SrE 

a^TIB-CfcS J: 5 fctt«E«S±*fc^««E»*¥£3S 
BoJli6^flgfcif£^tf>, HI 3 co J: 5 tcffigcoE^ • W 



{atc^LT, zftbt*mmmtfFi'znMMm*7FLx\,^ 

£ 0 co±5{c, ^— ofl(f«4ff*a5^J 3 0 0^. 

^u^inais (w**y»J3WiiaK) 3 4 8 a^u 
^u^iNagg (w#»y»jawisite) 3 4 8 btcj:o 

T, aSfcOES- 0 6tC«toT, 
"LTE«?KfeS*t, ^o^^/Wti;^ ^S:oft± 

TS^l^o J; 5 fttt«E»«£*^W«E«« 

£SS«-e*fi»*fcri, ^^s*'>-^y^stS3 

l 0*»feffl**ixsa*NF**3W3 l llcSLt, 
OK 0 ITjEW-WtEtt OK 9 tnEtf-SWSK) 3 
0 4tci5®— oKQfttatTEfflfatt, i&SWtc, 
Ott*ff#3RW3 1 10ttaW«*ffl#J»**«#L 

MnmmtK -sr 3 1 oom^->- 

^v^KOottjrsrWffii-ato-efcsfcfe-efca,, 

[0051] z<Dtz#>, ^<D£?f£m&<D&<<Dmmi& 
id*fu asttc*— oKOttatrEttaiBK (*— ok 
x, ^^)f*^^«f^3 i oa^vy r^tti 

*Sixatt*RF#*5ll3 1 l*c*tU -toW-5-JWffSrft 
oT, »f*0»--oK91fttaiTjEft!saS:«i-o -Ot 
^^)!E®«Mlft^3 0 6tcg;gH-£*;fc 

V— jrV^a*»3 1 0d*feO«*MF«-*M3 1 1 

3 1 1 a . 311b, 311c — ^KfiStL. 
0«*WF*5RW^o * ^ ^BfftOjR— OK 9 ^mtTIE^ 
Sd^JS$ti5o E«aSfc*sv^-Ctt, flMBW#5RW 3 0 
0*. lft<7)Eft • W£3R9 L -1r*/l'3 0 6lwfl«&i-**: 
»a»oa55iJ»C»«LfcO*,, *5R*IKl*fLT % ISJtTt 
^-OKf9fTIEW-g-ffc:lHlK (»— OK 0 fTjEW-S-SlH] 
K) 3 0 4*ffl^t, «^ft^oy^3 11a, 

3iib, 3iic -tc»^:i-5E*RF**W^o * * 

302a, 302b, 3 0 2 c -|C#* 03^U£r#WI L 

T, JB— OKOfTEWWt&aSrJtU, Ctv^, ^-^o 
E^ • fft*ft*^3 0 6 ^MlTESffiilSrff 
5o *HJfi«-Ctt. W— OH0BjEW*ftEI*S (*— o 
K 9 iTiEW^-SSlElSS) 3 0 4 OK^ ^ffifTE^l 

es& (^-oK^triEm-§-^EE]s&) 3 i 3 zmm • w± 

%^-r*)\y?> 0 emz^ aSt««R»tfc3& s , m-oiEi$& 

5fc*b. {r^ffi#S3 1 0^t>O«#W#» 

^|J3 1 if*, ??#l(Bff^^Je$n6wi:?i<S-OK!9 
ITEW*ftiaK (^-OK t 9!TIE^^(H]5&) 3 0 41: 
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— *-^«^«3 i oa*e>oa*w#3Ry!i3 i iota* 

fi, WlS-«>«5inE»-WbEK 9 tnEflF-* 

3 0 40A*^iEJg*fcttifiSf$tLSo Wttf> 

fi, K 9 W-JWb • tTJE&m^— <om 9 inHWfcEW 
(JS— 0 ITjE^SIeIK) 3 0 4isJ:t/Jg— coi£9 

*auri«3aiaK.(*— ©»DfrEa**iaBS) 313 

*M3 0 OK3^5*lB^-MJWI«iatt. S£-<£>t£9 

i tc»i-sBEia«w*«»i«!att. ^—(DW; 9 w#*tti 

floE^a SrJS L fe^ (CUB $ *l £ C 4: * MMM 

0 ©S^-S 9 Stt^Jffit^ w t SrSfTS fc Lfc tO-Cfc 

■5-* 3 1 o^e>a-s-tu>7S*b*:tt#w*a5W3 1 1 j*. 

<Z>» 0 9 fnEflF-JHSE 

4<A*Sti5, #>5Wi, Eg. A^7$tL5 0 359!<Z> 

— ^>»oinE«F»{fciaai (jg— oi* 9 trjEff-wiia*) 

3 0 4^ a^¥Stfc5fi±'>-^y^Sfl§3 1 0 

[0 0 5 2] B4tt, 3 oS*ttlli6ffil«:* 

(*— <o«otrEW#*iaa) 317^ 01^9 IT 

IBRF-SHbfHlK fTjE^^lHlSS) 3 0 4 J: 9 

ESS (mucoid 19 ITE«-^«iaK) 3 18*. 3?-<E>gl 
9 IHEff *flsEI(S (JS— <7>lft9fnEW**lElK) 3 13 



*^«*»9***#C«L-C, MS*>E*W£««««: 
[0 0 5 3] xnaHttJKatcJ: 9. I-co^9??f« 

tturaaa-eoiriEsstMfc^ t £thZ>n-%-m jwkb- 

ifO J: 5 ftlE»W£»a©— »f^HM4*c*JV^-ca«— s 

uria«wfe»a*tLai»«w-§-*?B3 0 o±^«f-?-» 

JUWi , EfiW?#«yiJ3 0 

2 «OE«ff**3F!|y a 7^ 3 0 2 a, 3 
0 2 b, 3 0 2 c -tC*trt:-J-5W*W»*yiJ 3 0 0 ±<D 

o»9W**utTi»a»cfejt5»a*ffi (At*^:? 

A 319a, 319b. 3 19c-) ti"5 0 Eft 
aS*c*5V>-C. 9 ITjEW-WblsIHI (S"CD^9 

fTEW-S-SlsIK) 3 17 -ewt, fflf«W-§"»?« 3 0 01, 
: ^otfS??f7U^3 19a, 3 19b, 3 1 
9c-C»Lt, »ZKOK9IT]EW^bftljaS:lSL. fe 
51 Mi. »9*£JC*8F#5U (JRZ1^» 9 tTEW*» 
?IJ) 3 2 0 a, 3 2 0 b. 3 2 0 c-l:Mt6 0 If* 
igmtcioVM:, ^-(D^9^ffilTiE^a[H3^ (|g~cD!£ 
9 fTIEm#^[HlS§) 3 1 W*W*3RW3 1 6 

_h, V— A 319a, 319b, 319 

c ••♦tC^fJ^-t-^^^??^*^ A 325a. 325b, 

3 2 5 c -iM^ffii: LT, »9**JC«W*M (* 
~<Dm 9 ITjEW**5!I) 320a. 320b, 320c 

•••»c»j«Lt:a***Laaw9 4«rc*«F«w 

(7)» 9 fTEW-§-5R^J) 326a, 326b, 3 2 6 c- 
^SMtfff7l/-A3 2 Std^tLTffl^^^b, 
aS-<75»9»»»mirE«a*rlKLfc«, wttS:*»W 
*W*W*K^J (1) 3 1 6 a fc LTtH^t^o 

[0054] ±te<o x o tc, jgncQtg 9 inEW*<fc;»a 
*ttJtrE»a»cfc»ta#*^fcsiM4fr]E^ifi*ff*9 



91*K:J:5»<— * hWftW#K9**a^<'£ , Si'L5o 

sits ffij&<om& (jii— oi» o w»*ainE«aofnE 

t LT&£>;ft,£tfi. US— ©IR9W*«ainE»aK:J: 9 

KHK<t>, K*«iE««wctt, ^»<oBj*ft«»-cw# 

ftO*^v<— ;* httW#»9**fc«£1-5jfi&*a** 
fb»a**«fct«S— o«0«F*«ttHTjE»aCJt-<T. til 

3E«a^stfti: it, y — Kyn^vw#*ififc*itta 

fTlEW^r^D 320a, 320b. 320c —ft if \Z 

H 9 ITE«F*ffc»a*5 J: WJK— o» 9 w^mfnEtea 

{4 (ffiHRW#7 ^ 319a, 319b, 3 19c- 
fci:i;ff4jff-7I/-A3 2 5 a, 325b, 325c 

W-^JESSoittDo tc: i 5 B»Wft»*e!>«T t H 9 ITjE 
$J-SHb*3 J: t/IT5E«a<o wm-f t * mar 

3* ttSffl-eft, *«*-c**t-s9>^ft«4ff*is 

9 tt, K«RF**yy 3 0 2 _b. |B*ff4*W^n y * * 
ffi^5M^^b*KfcJt*ttffiJC**0»-- Ogl9 ITS 
W-S-fbis J: 9 ^tibtnE&La tc J: o TITIE^a £ Sx 

v^#«9 B\ ftV^fl(f«W*7 i — A 3 1 9 SrinB&S 

ttaicio-ca* (ffijcs^) ft»9tr:EflF*«:/Hv*T 
trjEttaasft^tb*. ©»9irjEW# 

m^^zztizx 9. ^~co^9 ^^mii^^a^^^ 

3EW»*b • ITjE*ao*a«fi£t*ftftt<Oi:ft5 0 - 
*U;:J:9, &&WXIL KftS£toa±f£T-<oK9STjE 
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»*Wft»9*uifrEo*aas|ta-et5 Q ^-00^9 
iriEW-JWb*!«»c*j»tai» 9 inE»*o«j«artfe^«— 

nw*fb*aa*5 ± nm~(om 9 w*«tHir]E«iatcB 
**ix5ffi*aatB* j ? , »9frE« : #o»*«i». tiffs 

^f-^ry U— 3 19a. 319b, 3 1 9 c-Of^S 

a, &£Tf, sffa<z>it«ia*w*flr«B«^j:9. M§]ft 

/Ha«WF*3R5!l 3 0 5±K9^^v^«JHftif<oBf* 

^<tI/IS&^aiBtoa^^i:*ix5^&-, ^-co^ 
9ITjEW^b»wi3Wa»9**3C*W#Wtt, tfc«tt* 

fcfeK. ttttttF#9R7<l3 0 0fcjH"5»-<OK9tTEW 
■S-ib^aSrlELfc^tC, BEIB»RF-§-SIH*OsaS:IIJfiC. 

3 1 lte^SBt!E^*««l«Ha«r*L 
fc«tc, <7?»9W#-^mtTE&aS:Jfi-t-|IJ6®«B. 
i"ftto*>. o» 9 iriw*fbia» (35Zltf>K9fnE 
^#«0B&) 3 17 ds«F*fb ■- £BMGsaisJ& 3 0 l *c*j- 
LTfugU »-0»9W**Uiir]E«!.aiaBS CO 
m 9 ITjEa-JHSEK) 3 1 8 VWHXMBM 3 1 5 \Zft 

Lx&mzfrzMWi&s Ltfu«riB*ft*JBttiafitoji5 

[0055] H 5 fl, 04 co^ 3 OS*WHJE^JtCli3»t 

*5V^TE»W*S*b5ttP«W#»?!l3 0 0W:, fu 
«**L-6JS— <Z)M9irEW*fbEBS (^H0^9fTiE^ 
*«[HiaS) 3 1 7tcA*^ix, 0f*<Offlf««F*7 
3 1 9^1WiiLt, «JiE^<t 5ft«— <^»9STE 

yryu^e v^F^bft if <t 9 tnE^^b-cfc 

Z>Wr&\zte, -fL[c£ 9 . #^co1t*W4^^— ^ 3 1 
9 a. 3 19b. 3 1 9 c —ICtt, »9«S5CfiS'C& 
5»9«k*7CftW#M <*— Ol»9iraW*3R3 l >J) 3 2 

0 a. 3 2 0 b, 3 2 0 c —^-tiX-ett^JSfcSiX, it* 
W#35?»J (1) 3 0 0 a±oaBS©»*ff*7U-A3 

±£ftZ> 0 JWnEOlB-0«9ir3Eff^»CftltSIR9* 
3t3C*W»^J (JB— ^K9frjE4ff**W) 3 0 3 a, 3 
0 3 b, 3 0 3 c— l»9*aE7C*W# 
JIJ (jB-05»9 fT3EW#*W) 320a, 320b. 3 
2 0c-tt, SBE^fflf«W*7^— ^3 1 9 irco^^r 



(32) 



(33) 
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*<o*g\ H5 0i5fcM#tt, -filtft^Ji: 

?|J (g* ~ OK «9 ITIff^?lJ) 320a, 320b, 3 

2 0cHl flMBW#*M±, S««)flttf#7V-A 

3 l 9 fc#j£LTE»W£^#*bfi, mSco^&Mtc 
H4lt5rt#"C*S#, #<0»g\ SRofiMKW# 

^ a 319 ©iffi - it«fcav^ttrt«BfiDSfteW#ffi 
■»cj*A • f«ra£*L5 0 JKWtctt, #*oK9^ 

*ft*RF*BI (JgllOK 9 ITIEW**W) 3 2 0 a. 3 
2 0b, 3 2 0 c -ft, I'—-* 319 

«r#HRL-C*J5fcttaS*bS*»b, W««F#*90 (1) 3 

OOaJh, i£ROf|f«??*:7 A 3 19 OtE^O^ 

T, #*OK9fc*JE*NF*yu 9 tnE«F*5R 

?IJ) 3 2 0 a, 3 2 0 b, 3 2 0 c-^^T, S^O 

-ok9St:ew#siii8&) 3 i 7fcA*S^sflWRW# 

3 0 0 Id, RfC^&^<OW#±O»**#*#J0* 
;ft/T*5 9. m9tt£ftJtffi-8?g (*~o»9fnEW# 
S?|J) 320a. 320b, 320c ---Oif A ■ #JDfcl 

**OK9*3lEJC«W**J (JB- 9 IIjEW***!) 

320a, 320b. 3 2 0 c-SrS«{C^]U 
oW#^-§-:7 A 3 1 9 rt<O0ff^Ofa«ffi« • 

JS— OK 9 BTjEW*ftia» 9 ITEW*»ia 

K) 3 1 7*»feffl*4»t»f(MBW**OT (l) 3 0 0 a 

±. SK^it«fff7 U — A 319a. 319b. 31 
9 c - icmt S^f^ff 9 JCfi?f f ?IJ 

~ OK 9 UIE^-i-^^J) 320a. 320b. 32 
0 c--£J?A • ttMLtcm^ ft^it • ffii^MSlHJS§3 

o i^coumn-tirmm&mtmzfrZo hsoj^m, 

ffiF*ft • £W*!f3ilHlK 3 0 1 SrKtfT. W^S^a* 

«fc 9 , ^ 319a, 319b, 3 

19c-tt, E«MF*3K?!I3 0 2 Jt, EW#7I/-A 
321a, 321b, 3 2 1 c - •lC#JELTW#§Hfe$ 

tb5o » 9 *3t3L*«F*?fl <* - <£>K 9 tnEffiF* 

320a, 320b, 320c ^tl^fr, 

K 9 *3E3t*W*8Glfc*J (JB"o»9 ITEW**ai> 3. 

2 2 a, 3 2 2 b, 3 2 2 c • ■■ \Zj$fc L X $ ft 

(w*ffc ■ ^sa^asss 3 o 1 srKttfci^ifr&wt* 



*«?ff7l/-A3 19a, 3 19b, 3 19c-tffi 
iSf7l/-A3 2 1a, 32 1b, 32 1c--, K9 
fe&K-SM^m 3 2 0 a , 3 2 0 b, 3 2 0 c-i»8 
*3S7E*W*SHfc#l 322a, 322b, 3 2 2 c- 

ft, -ato 0 ) »— oK9fnEW#fl:EI» (jb-ok 
9tT3EW»»ia») 3 0 411 Hl*5J:VH2 0|eiK« 

^f^gKl, C^(7)ESff7l/-A3 2 1a, 3 2 
lb, 3 2 1 c IB«sW#*Wya y^lC»(*U 

-eo^fc^Lr, oK9 0:EW#<b&a*;tei- o 

**16Wc*S^-C. K 9 ttaSJC*«F#**y!l <S5~OK 
9 UjE??-S^?»J) 322a, 322b, 3 2 2 c-|C» 
IT, OR9ITEW^k*QiaS:J6UTttV^?au^ % 
i^ir^tlt> w OK 9 «363C*W#*«^J (tR 

— OK 9 ITjE^F^-^J) 322a, 3 22b, 322c 
*>T, »-OK9tr:EW^t«!fa*5<tV»0»— 
OK9^^miTiE«3 ! a&36'rtO-C-fooTt><tV\ ^ 
0»-g\ #*OEftW^:7U--A (tiMR3R#l») 3 00 
a. 3 0 0 b. 3 0 0 c-tS^^IJCMff 

OK 9 fTIE^#^^J) 320a. 320 b, 
3 2 0 c— SrilRUfc— o^l^^lt, gffl^S 
^OlB®??-§-^iJ^i3 y ^ 3 0 2 a , 3 0 2 b, 3 02 

s> * lc*f-r^m-OK9 inE«F*fbtta» £tfSB-OK 
9^«ia3tnE«! i aS:iSUrt>J:V>L, *fc, gisoj: 
5 RIEfi^RF#7U— A (j*«R9R7Jffi) 3 0 0 a, 3 
0 0 b, 3 0 0 c—0*.SrSf^OS*Oia®W*^?U>^ 
n 3 0 2 a , 3 0 2 b, 3 0 2 c-|C^ltt, # 
* 5 %— OK 9 IT]EW*f t«a*3 «t r^H— OK 9 

w#«iafr]E«as:»L, s&ic* s^^m 
«F*as»>i cm-oK 9 tnEW**«) 320a, 32 

0b, 3 2 0 c-Wltt, Sfi^tc, I^[cj:oT(j: 
^O^SO^cr^^^ffiC^RILT. fi]^0^-0 
K 9 ITE«F*{bfta*5 J: Tf>H& — OK 9 W^ttaiTEfta 

[0 0 5 6] W_Loj: 5icUT, ^^f^M^J 
(75K 9 irE«F#*W) 303a, 303b, 30 

3 c---*J:tfK9»*JC««F*««W (^-0K9fTiE 
ff-g-XTIJ) 322a, 322b. 3 2 2 c — jftSJ* A • W 
»S*Lfc^-r*/^IB«WF-S-3R9a3 0 5^, 15» • W£» 
ft^/i/3 0 6«c«j»Six, ISft&aSixSo ii«ol5 
©S^^^fe^r. *-ir-*/H2»ff*5Ry9 3 0 5tt, 
ro^^-Jili^T*, EftS^ftka*^, Se»ffift3 0 6 c 

.12«te«*cIE»$ixaw ttC7fe6 0 ^fr±o, r.oj:3 
ftE«BF#»tttt, *%0^oHiS^^1- o It^-^ry 

1 0A»fea*Six8a*B:**W3 1 1 fc, 
^^*/^E»WF**M 3 0 5 t mWk<Vft-%-]fm$: t 9 , 
Ba2 0|81fi«»c*5*t5a*« : *3RW3 1 

^DX.T, EftW*^ a 321a, 321b, 321 
c-{:^JSt5^^St??^71/-^3 2 3 a , 3 2 



3 b, 3 2 3 c-MLt, ^mcom^-n^y 3 

2 3 Ml 9 *£7Cftff-»a*l (JR-©»OIT 
jE^F^?IJ) 3 2 2 a, 322b, 322c • • • tZft JfcT 

5 *3ejc*w#««yy 5 itje^f** 

50) 3 2 4 a, 3 2 4 b, 3 2 4 c —#ttJ!Q£tl1t&& 

K 5 iria^SHK) 3 1 3T-te, #*©f|*Rft7i/ 
— A 323a, 323b, 323c ■••fCjoV^T, ^^-K 
3.**7E*W*W (JB— ©»DfTE»**W) 3 14 
a, 3 14b, 3 1 4 c-*rJHV\ ■ SI>EO«*MF»3RM 

tc2ti~5 Jg-<z>^ 19 «P**afnE*HI*:l(rt-. 
ccotg. «HHR 9 **ro*W-W»J 9 ITIW# 

355»J) 312a, 312b, 312 c-t»RLt, IT 
3Ett*ff#*W3 1 4<S:£ti;/j-r£ 0 CJ-Uc^fLT, 
^^0^ 3 1 5 T*^, IBWWF-S* 

W^K#*t-*»HMEil»3a*«[Ci-. UjE«-f|«F# 
S^IJ 3 14 ±oa-§4?#7 A 323a, 323b, 

3 2 3 c itl^fhW±n^y Is— J* 3 2 5 a, 3 

2 5b, 3 2 5 c-IC»tSft$ft, it, flt*R9* 

*3C*W-ME*W (JB3(0|ft 9 inE«F**W) 3 24 

a, 3 2 4 b, 3 2 4 c-tt, tft^KttW* 9 *k*JE 
SW^'J (*ZKO»9frEW*3Ry!l) 3 2 6 a, 326 

b, 3 2 6 c---fcW*8Hfe£tVC* (1) 

3 1 6 ambits. am^»9«feaira«ya(aK (» 

-©»9ITjE**BIBK) 3 1 8 "Ctt. S*&RF-*§-S5?!I 
(1) 3 1 6 a±, #*cD|?£??-5§-^L — 3 2 5 a , 
3 2 5 b, 3 2 5 c-K#Lt, SK«>tK*»9**3i: 
*W#?9 (JRZlOiS 9 |TEW#*9!I) 3 2 6 a, 32 6 

b, 3 2 6 c-^V^ ^-^i^9^#^aifriE^^ 

SrJSLfc^. iE&tf>??4braF#7 A 3 2 5 a, 325 
b , 3 2 5 c -Sr#Ts W£W#3R#I 3 1 6 t Lt»4 

9ITjE&»{ttcJ:a^lcfi. »9*3(EJT:*«-Cfc5K 
9 (JS— OK 9 ITEW**W) 3 20 

a, 3 2 0 b, 3 2 0 c-ll C (75 ± 0 LtS^ 

tt^> c t tt < , (Dmnn^-y 319a, 31 

9 b -, 3 1 9 c— rttCrtffiLTWA - tttin&tlZZ. t\Z 
£5. Lfc^oT, Ml 9 4ftXftJtffi*KMt?U 

9tnBWF*S53flJ) 322a, 322b, 3 2 2 c-^ 

m^m 9 *aiEjc*w»jciftyij (m-^m 9 ijjew#3R 

3?IJ) 3 2 4 a, 3 2 4 b. 3 2 4 c <t 9 ft 

3t3C*W#y!l «0» 9 ITIEW#3R«I) 3 2 6 a, 3 

2 6 b, 3 2 6 c-fl KffJLriaftW^ffiaSttSt 
tf>-Cttfc<, ^ZLC0^9^tBITIE^^!HlS§ (^-co|^9 

njE«#*iai&) 3i8m ^ost^7u-A 

325a, 325 b, 3 2 5 c - iCrtStSS^fflJl 

3 1 6 t LTtliM5 e 



1 - 3 1 7 0 3 0 

[0 0 5 7] -j&K, #K 0««1B»?¥^*«fe^|B»H: 
*»«-Cf4, ±C©»— Ol»9irjEW*fk*kaJ8J:VJ|! 

— o»9W#*diir]E*aa<o<itt:tt. Efts^ascosii 

(Eft 7 JO fi^^)itSfff7i/-^3 1 9i: 

[0058] @6 (a) left^u— j^e®??-^ 

tt, CO*««C»lt*fflf«RF**W3 0 

*yna«f*a5W3 o 5 ltv^s. ftm 

W*»?0 3 0 0_L, 15ft:7 u-jU (ffittft#g|S) 3 2 6 

fctt, s&wcjsc-CT'y 7y^3 2 6a. zK^hrv 

7Vu3 2 6 b S:f*taUfc«j**ft.9, ^yr^ 
/V3 2 6 a Kite. R15ft:7U— A (»*W#BB) 3 4 9 

^#U*:l3dfc3fc»<0*«. IBftW-^&a^3 0 6 a 

• w£«#4&a3K 3 o 6 e fcft^sflrau 

tit, l£ft:7U-A (ffif«4?F-g-a5) 3 4 9CD|Ptt&£r^ 

U—A lfflm*t&) 3 2 6^ HSUlKflfSteiSJtSfll 
U — A 319a, 319b. 319c --(D^* 

ic«ai-5*s, fftoiasw-ew:, /yrvy/^ 2 6a 

#^7.i/-A3 i gtc-g-feTfflfSi-si&^tfeSa * 

H^Wc^^T, *--f^/u|E»WF-§-*y!l3 0 5±> !2ft 
:7U-A (««W*«S) 3 2 6 05l5ftW^s8«3fS«co 
^R»«-CS>5IBSiRF#7 U* — A 3 2 1tt, 0f*<©W# 
S(DlSgS^l|/ny^ 3 0 2 a, 3 0 2 b, 30 2 
c •••{-»#J$tb5 0 -t tt, E2*3<t^ia5(?D|IJfi«lJJC 

K 9 *3t3C*W»W 9 irE»**W) 303 

a. 3 0 3 b. 3 0 3 c-2)\ a«E<Ol5«RW#»?fl^o 

A - ^iD^tb. KEft«tfr 3 0 6 c ±frC|S^^tt^> 0 * 

9 «aE3C*NF*W (Jg-coR 9 IT 

6 c±»cia»*ixs. 

[0 0 5 9] Sfc, H5 0H16^J^Six5 <t 5 IB 
^^u-A (fflf«W#65) 3 2 6fC, ^-(n^vmiEn 

*«F*K«« OK9ITjEW**3W) -3 2 2« 

»«i-agfft<ow*tt«ic5>«*fctt— SL-cjf a • ft 

J[JD^^, BEia«ttE^3 0 6 c±tC|B^^tt^) 0 *HiS0iJ 
■Ctt, #^«5«9**JCft« : ***yiJ (^-CO^iQ fTIE 
W*5RM) 3 2 2 «U aSE05E«Wf #7 ^ 3 2 1 CO 



(35) 
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#3 0 6 c±tC|S^$tL5 0 H5 0H3fi«illCffliaLfcJ: 

H&t (K5-fl!>»9irjE«F»*5a) 3 2 2(C»Ltt), 

-OKI0ira»**?ll) 3 0 3 «:f«Hrt-6»* t$>9. 
*fc, ro»9**K«W««5ij"(JII— OB9ITEW 

322 zmmft^y a 321 ^#>x. u? 

■» D «BE7C*»*3W (JS— Of* D ITjE«F»3RW) 303 
a, 3 0 3 b, 303c -f4, SBEO|a»W#-*W^n 
3 0 2 a, 302b. 3 0 2 c-(^tl6»lt 

fTEW^^J) 3 2 2 Mt, ia«W-^:7 A 3 2 1 tC-g* 

*A«*W^*?y 3 0 5 OE»?f #»tt^ <fc 9 . IB»:7 
u— A3 4 9 ft. ia»jKf*:3 0 6 c ±fc»RL-C1B«fc£ 

[0060] mi&ZTfms&nMmiz&^XTFZtitc 
v^*ft©»*« 9 »*fc*ttiinEi-* - 1 £ ^ 

o»9inEW^teao«a^^ft5flif«w 

> ^ ?u it, &*<nmn^^ ^ ?'J *t u 
So 06 (b) ft. ro<t y — :/»a (n 

= 4) A3 1 90|Bg^F-^l^Sr 

*>V^>3 2 7<n7kmb?*t£&1fcZ>ft%ffl-%'7 A3 
1 9fCf*. (n-1) 1B*5*0««-»/KyU3 2 7 2: —it 
0*«li:*4L-C. #*<7>S5Jinc*tU »9«3K5C*W 
#?IJ (JRZIOIR 9 |TjEW#»?0) 3 2 0tfs«/S;£;ft,4 o 
w*UC<fc9, JS— 0»9fTjEW»<t«ai: LTWCITE 
IB*0»9ITjEW*{b«:aifflL**fe, ~tt,£ n*<£>ff 
9->y^3 2 7 fcttfiffiMKijfct* ^~co^9 

w**tuinE«aoibMts/<— ^ k 9 inE&ao 



V7KA-3 2 7f*. 4^?!lO^ y — yftLatCio 

IH±tf— oo5Ml3fijrji:*4Six5 P tit, Jg~co^ 
9 ITjEW^fctta-Ctt* -lt«^^3R/i/3 2 7C0 4 0^JIJ 
A, B, C, D^C^LT, » 9 #3lE5E*W#5!l 
A, B, C. D (*-<0|R-9fr]EW**W) 3 2 8 a. 
3 2 8 b, 3 2 8 c. 3 2 8 ddS#J«**tT, 
*W ( 1 ) 3 0 0 al, «P«W#7 U— A 3 1 9 [C. « 

«v/y^3 2 7co|fi-c, ib«o^^* — y— 

-cw-sostbSo B6 (b) tc^r. &*<omv&^K 

*«F*OTA, B, C. D (JR- OK 9 ITEW**W) 3 
28a. 328b. 328c. 3 2 8 d &«J5S;1-<5if # 
->y#/V3 2 7 (Cite, *«j5*7^3 19^SR 

*Jlo**i/y#;v3 2 7 kmm<nmi&&tt£KX^ 

s 0 i^tj^^- y — ^ftaicj; 9, 

(1) 3 0 0 a±. 4OC0W«^^#/U3 2 7 idiffigg 
LtSitSfffS!?**^, ^a^}tC4 0(7)^-cD^ 
«.WziOu3 2 7tc5>WLrtTjE*aaS:-r5wi:dS-e 
^CII]E^om~0^9fT^#{h:^a^VNT 

y,f/i/S(D/^^ hW-9«9**S:ir]Ei-5wi:*s-C# 

[0 0 6 1] Sfc, El 6 (c) te. C(DJ;5W^- 
y-^a (n = 4) SM*SJ?-I7l/-A3 190 

0*5ltSW*»ttSr»UTV^S 0 1116 (b) <D&mtm 
S:fc5lf*W**W (1) 3 0 0{^Lt, BrSOia® 

w#^w&asrJ6 m-^i^ 9 tnEW^bteas: 

^-r^^(cj:9. ^*/HB«Mff*aSW3 0 5*s#&^ 

a. 302b, -o»«f4, E«w#iEW<taaK*iifo 
*«?ff7i/-A3i9±i:jbvt, c^^s^-rsa 

«LfcS*R»:floflr«i/^#/W3 2 7 0W#M^ffi*c» 

#^?U3 o 2±, ^— o»9frEW-*fk*Q!a*5it/IB— 

OH9W**atTE«!!aK:j3Jt*W*ft • fTiE«iao^F 
^■mffi (E«Wff»»y!l^ci y ^ 3 0 2) ft«W** 

?|J3 0 0±, ^zLcD^9friE^^t:^a^J:u ; ^o^ 
9W**uiirEiaaic:*5»ts« : *ffc • n^ao^?-^ 

ffi (fflffr>y*/>3 2 7) oiMIB^?)«^*^5?? 

»s-e-c»9irJE«F*fb-*-«±'e»4Lv\ m 

— 0«9W**minE*!HIK:J:oT, S»oia«WF*a5 
^py^ 3 0 2 a, 302b. 302c, •••iCjottS 
8R9 Srtftffi-etTtinE^ffi-CfcSii^ ^^IB^?? 
f*?i|7 r O7^3 0.2a, 302b. 302c. —Kfcf 

6«««F**W 3 0 0 ±» it«t«W**« ( 1 ) 
3 0 0 a ±Oif«V^#/U3 2 7^-g-tC, W*»9dS 

siaafriE^atcjoVNT. rtte>o«a'>^#/u3 2 7^ 



(36) 
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Jljyn^^ 3 0 2 a > 302b, 302c. — 
[0 0 6 2] £fc, E«TCF#5R*J 3 0 2 ±* Jil— <7)t£9 

^302) ^. i5^^m^3fe^vM«efl^F#avi 

3 0 2tc&;fc$it5w££[IKB1-5fcai> 

[0 0 6 3] H7tt, sii^^w-i-^mfrjEtostcjs 

K) 3 1 3{cjo^r. W-MftOITE^yptgfcSixfca-i. 
IS^'&M-f v. y# 3 1 1 a , 311b, 311c. — IC 

D.#-<^**J*EHS3 2 9tt, :^S^ay^77^ 
3 2 8«rA*7U ajSteaiilK 3 1 5K:tett£EfiW?-§- 

a, 311b, 311c, 

V*VU3 2 7fcSfrU mP^^{HlS&3 1 5frbttitl£fr 
V^ 3 3 0 SrJSffi-*. ^~<7>^l 9 «kaiTE 

^^iHiss o»9iria**iHi») 3 i 8 m rr 
jo ^ sis o itsis*; < &#-r * 0 

[0 0 6 4] rtL*-r?(o||J6ffy(c3S-<fc<t 5 tc, 

IE«H4««-Cf4. 4r 3 i OlcfcS 

^^3 0 6(^61^, W-frit • SEPttafciffc: 

j: ^ +-*/^iaakW#*yi]3 o sfctt/Hi£;ft*ft3K*# 



*/Wctt, 0 10 (b) -C^SixS 2ii5|6fSW#5R^JO 
^7^4fe?|/<-v't^^*y^ (EPR4) 

A-£r^£>T, *>^r/uu^#^Wtt^qia; G(D)=(i 

-D)(1+D)F(D) (Dttl tT hSj^gJI^, F(D)f*S:;E<7> 

te»»**5»±G> 2 i^Mc 2 it«f*W#«: W 5 

V^^-r^/H?^, #te#^5£G(D) = (l-D) (1+D)* (g 

i^ttPR4ft^/K n=2(Z)f^l«SPR4 (E P 
R4) ^-Y^/K n=30S^ttMEPR4f 

ttSriSffiU 0 8 (a) lc^-f-J;5tC, EftS£^<a» 
ZbfcX$Z> Q 

[0 0 6 5 ] ~£>J;?ft. '>t/H/^^^ft* 
/W3\ HiltJfiffilWciisv^, Eft • ff4^ft^3 

0 5_h, ^Id, ?¥4fefflr#«a* 3 0 6 eO (ffi*S»f) 
7^/^^|H]S&3 0 8 a *5 ± V^MKtoaiSIK 3 0 8 e 

6T?tt. 18 (a) Jd*i-ea»jft«W4±05?/UjBjR 
A3 3 1 a (W— U></l^^O*Stel*W*a5W^ 

IBS) fcitf, **E««Jft« (CSS-^-f K««E 
EgS41?ffiS)IS»l/T^l/2) ^fttp 

Ktei-SE«Hl-§-*WB 3 3lb (2figu-c/u??F^itco 

agse^f^J^^s) ESfi^?'j3 o 6 f t 
*^?ij3 1 1) tc^. v^-r*t«>»*t»*aiiiwi#3RW 

[0 0 6 6 ] rot 54E* • t*^3 0 6^ 
S>tiifiZtiZ>VLWB*HkJtl3 1 IS:, 
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1 0*ffl^T«#Lfc*g\ mJi£co^^^4fe3S 
X-v^t^^#^ (EPR4) ^^A^Wc-ftS 

fifi^CjgHLT, Wftfflr**JlJ («*»*3R*I3 1 1) 

m<om^rMtsm (im^-— * y * kew) avhtfts, 

tt, 1 If :y H K±0«F***v& ft -5. 2 « u-</u^# 

«Kfctt3ft&tf, nbTyh (nttSfitft) 0KKH9 

(n Ify hiMS4EffW9 Kb-A) 3 3 2lt 
"-•-0 0 +1 -1 +1— 0 0-"" (TiSftSBW: +1 -1 +V--CO 
n \f y hSgjgtReW-g-ffittSr^-r) S:S^$^5o 08 
(b) ictt, ntfy haBRKftHF*»9^^-V*JU 
(n Ify hmmixMfc-^*) Ko-A) 3 3 2« 
3 W-*H* 9 (n = 4C0^) £^LT:fc9, ^ 

jfbtt. 2 0(0f t^Eft^?']A3 3 2 a i:f 
^l5«RRF-§-^?'JB 3 3 2 b (Cft&ffi«R1-5i§-&fc:12«R 
ft»3RM3 0 6 f t UTB3J0$n^ 2 o^^^r -*/^ia» 

H^-/^-yA 3 3 3 a tlMkfMv^ — >B 333 

b) 0|B-C*B2*c*±rs«F*»5**i:4S. (At* 
W#a5JB±3 111, ^ >A3 3 

3 a fc^**/Uia*M§»'** — >*?(IB 3 3 2 b, Sfc 
{*, ^r*/ME«ft*3R#lA3 3 2 a Sr^-r^fEft?? 
t»«B 3 3 2 b i:m^-^m^o ) KEft • W£5R?-r 
^/U3 0 6^*5V^T. M^^Wfln^Sf^^ 

-M 3 3 2^119^ «l*tf. «F-§*3tTyhS 
S^T*<£> "•••0 +1 0—" , " ■■ 0 +1 -1 0 , 0 + 

[0 0 6 7] Lt^ot, BER«k- W*5R*"ir-*^3 0 
6fc:SU w<Oi5ftJ5fK<OW*«n if y h (±I2M"C 
f*n = l, 2. 3lfyh) OJi«LEeW-g-3Ryy(0»9* 
^ (ntfs/ haiaKR*5«F*K9^^ — 3 3 2 

jb— omofnEW-WkiaK (*— ok 9 iterf** 3 

"9 fTjEtS-5-«) 3 1 3«C*5V^Tlfi*«f, ^ 

[0 0 6 8] wCOj: 5 ic, ;*:3OS0i-ett, 31— OK9IT 
IE^#ft[H]^ (JS-«)l»9frEW*«) 3 0 4^ 
T, E»W**M3 0 2 lC*tL-C«JS!cS*ba«9«*3L 



W-WtntTyh (JbEMTten = 1, 2, 3lf^h) o 
2 fit u^W#H»aB^^**yiJotB-5« 9 V* ( n 
tT * h»^eW*»9^'->'5R^J3 3 2JCS£? 2xi 

«F*WH»9**) £\ &*<0&mt^JkWny*3 
02a, 302b, 302c •••fi-CSFf^&gC i B (if* 

J&£*i-6 0 Sfc, )K--OM0 4V«-ttttiinE«k9IS« (3? 
-cos 9 tnEa-JHi) 3 1 3 m «f f t^JlJ 3 1 1 

iC^j-LT, ±E(DIR 0 «k3t7CftW#?»J (Jg-GQ^9fTIE 
3 0 3 ^fflV\ Jiffi^Bf^W#*n fcTy h 
(_tE0!l"Ci*ri = 1 , 2, 3t'yh) J^T^0 2fflU-</U 

SteW#»0^^-^a59IJ3 3 2lCt£5> 2atW*«-S« 
91P#0 S:, ^^©IBOkW-S-JRW^o 3 0 2 a, 3 
0 2b, 3 0 2 c •••rt-e±!5Bf^60$C i i@ (J:lEtcW C 

o) «T*-e«apEi-5*afa*?T5o #**>e 

«Rff^oy^ 3 0 2 a, 3 0 2 b, 3 0 2 c —<D 

K^i" 5 0 «x.fl SRft*'>- ^v^tS-^SS3 10© 

^/rOiaftW-S-^'i^o yn02a, 302 
b , 3 0 2 c - (a-S4?-§-^?9^a y^311a, 31 
lb, 311c ••♦) rt^*5V^-C±!BBf3ea i (± 

^302a, 302b, 3 0 2 c- i&ft&^r'X&Y? * 

v # 3 1 1 a , 311b, 3iic •••) cofg^s 

fPJ^oy^ 3 0 2 a, 302b, 3 0 2 c- (m^ 
W*S5W^ n ^311a, 311b, 3 11c •••) (C 
t^fc 5 ±15© 2 fit 

fin = U 2, 3 tf h ©aBttS©WF»» 9 ^ ^ 

[0 0 6 9] 4fc, *jOS«-Ctt. 12 8 (b) {Z^Lfz 
f •r-*/^l5«^#^'JA 3 3 2 a-^-\r*^EftW#3R 

?)]B 3 3 2 b^cfc **v— ^-v^m^3 1 oa> 

5>ttl*$it.5a[»W#3RW3 1 1 f*, E«W-^*?«3 0 
6 f 2oc0E^<ff 2iS^f 

W9 3TfcflF**tt (21^/u^ 4fctt, NRZ 



Kn-i.) 3 3 2ft, «^*»y0 3 1 iw«F*«a» 

ni3Asjifts»« iaaHt**?>j3 o 6 f ±601/ 

7* y 3-^*ajMfc£ *t««*Kif*. «*WF*3R?!I3 1 

(b) ± 3 ttlSft«#^U 3 0 6 f ±K*5tt« 2fl£u 
(n tfy H«Kfi«ff«9 Kn-A) 3 3 2 i^ 

lass $ ftzm-com o niEW-iWbtea-^JK— on o w» 

?"J («F*»5 ^Kn- A) fi, COJ:5ft**lff** 

M 3 1 1 • w*saasriiu-c, «WB* 

»3RM 3 0 6 f _b. 2 fit i^^/uW-WCR^Jfc <fc 9 *9i * 

d iriBRF-w 1 1 *uinE»3*i-^-cstf t co -e & a 0 
[oo7o] sticfBWNF-Mmwa • le^-^mi^a 

S:^^fc^SSW^^-r o 3 8 (b) **6W6^ftJ:5 
Jt«K(EW#» Di/yKn-A) 332 0 

e««#5R5ij3 o 6 f ± % nem&M*%-mmT<Dm 

^tfdSf-u^SC^ ( n -i) H«Jb^-fS ^?IJS5# 
\Z&\,*X<Ofrft±l>l Zo fllX-tf. |5fflWt#»?fl 3 0 6 

fe. 118 (b) <D£ 5 Kin = 4 M'y hfi. fcSV^tt:, d 

w-s-ffc • ^u§#i3i[H]]& 301 -e<oia»ff-WEw«!a^ ct 

Y) > BftftHHK£l 3 0 6 f±, ^J: o feXMHB * w< 
S -t 5 tclS^if 3 0 2 fcWWSC*«=*rftilO-rs 

A) 3 3 2 9 nS:, (k+ 

1) «Tfc»JI8-*-5- tas-CtSo ^0^§-£\ cog£ 
9 IFjEW#fbEI«g (*— 0»9ITjE«F*B) 3 0 4i:*5 
V>T, |B«f?*»yiJ 3 0 2K#LT#i/&£;h,5S£9^ 
3C*W*W (»— OK 9 Br]E1ff#»W) 3 0 3il (k+ 
l) tfy HXT^HfiSixfcff-S-Jtotf 1 *^, 3§£*S 
CioT, ^^0±r, fcSlfMl, — »S:»ffiW#*n tT 



11-317030 

51*5£lEflF-§-K9'** — >^J3 3 2K«£3 2iiW-J§-« 
*SS9**) Sr, #*«>ia»W#*^J^ r By^ 3 0 2 
a, 302b, 302c -rtTSfftOfc i ( i f*S£fe 

T?ITjEi-*tOi: LT#*$ix5 0 Sfc, |g-Ol£9^ 
*ttttff]jEA9IIIK 9 fTjEflHHi) 3 13t 

tt, Ifff 3 1 HCStU-C. ±1B0>» 9 ttSCJE* 
W#W .(*-^>l*5tnW**W) 3 0 3«rffiV\ _b|S 
<Dmfe<nn-t§r& n feTy h (±1S0fl-Cfi 3 tfy 

^t<^ 2 ft ^*ft^mMRmn^m<Dm-&W: 9 * 

* (nfcfy haB^^HH»5^-->*?«3 3 2fctt 
5 2 9**) Sr. #-<rOlE«fff*XJ!l^n 

^ 3 0 2 a, 302b. 302c • • • ft t? Jb|2BFf 

ifl (±IB^|HC<, 4S-»9**OV^ixA»S:— o) fit 

9\ (n fcfy M»Ste!?fS5v/y Kb — A) 3 3 2 
tt, f^^s 3 try b*aTKi»Jfe**b6A^&. cco^ 

[0 0 7 1 ] Sfc, H8 (b) a» feW e>A>*" J: X 

ttlB^*^/uS<E<©**ia*kas3teMIKSix5W 
■i-«J3K*#<Ot i:T\ ^-ir-*^e»ff*3R^JA 3 3 2 a 
a^fe^^^/u|a«*RF#^JB 3 3 2 b^O«-JHR5j&*£ 
Cfc^^C^ lEfflMW-S-^^ — >-B 3 3 3 bfiKfea^C 

3B"C*«, a*WF#3R?!l3 1 liC^LT. w<Z>W#»* 
^-y*WO**fff»5ttnSr, k = 3WTt-ffilPS-T 

©JjWSr^itU. ^ixfc5P3ifta#W**W3 1 l«rS* 

— ^JRM (n try h*iBKK(EW»»9 ^Ko- 
3 3 2^*^W*»y«fin Sr. kJ^TtcSJPSI-^)^ 

^?i9 3 5^9*^5:$ fetcPS^-c#5o 
[0 0 7 2] -co. EAff-MEMAS • E*ff*!m« 
a*fflV^fcai]<DjU6ffili: LTfi. f5»W-^»?fl3 0 2C 

ftasfcs, i*tf4, ia«w**M3 0 2±w*5»so 

W#i**Sa*feMtti-aiB»MF*3RW3 0 2co^^-^fc 
ferfe9. CT^rt. 4 try h*oii«SIEtf*»9^ 

- sriB«w-s-^w«ia t ^-^^ 9 ^tbiriE^a 



(38) 



5 #£J§3 £ i 5 fe M *M- 5 iBRiemt-9- 

tt3*-e«c:»JISi-S 0 jiuifccoj: 5 tft*^- 

If 3 l OtcJioT, ftWIH*ft«fc*ftif^«^**W 

tt«*l*»6>#l»*ix«t«>4:-rsi:*, ±Eo«fflW4 

iBawf-WEWtoatcio-c, a»w*3R5ii3 1 nc**^ 

#«^*4»»«P^HiBf"Ctt. *©»*ttMHtS*i,a. 
Lt^ot, w<7>4 if j/ UtiliRKeff-WRO^* — ^ 

KQITEfetf OKDinEWWt • »9«F* 

irEOfasrjfii-,, r © ± 5 khsse . 

iEff-wt: • si o w*iriE«aT?« 5 - 1 -c\ ia»w** 

[0073] $ <b tc. 0 8 (b) a»&BB&a**J:5Kr, 
SI9?P* (ntfy ha«sew*iso^^— V3M&J3 3 

5 a>e>, ib®^f^jij3 o 2*5it«K*M : *aiw 

9, ISftiSa-Ctt. E«WF**W3 0 2Sr#H8UT, Bf 
S<Dff*»9i/v Kb-a**415 5#*OflF-J§-3R*l 

[HIS&3 3 4. ^SttfcS»W**?0^#--^©W#ffi 

>^ 3 3 5 oi»««ra*t. sis^^f-^r 

^««r»*r*ff#fl:#'f V* 3 3 7. ^tbSr^-T 
5W*fk#W^*4*iaB3 3 6 j&sflte sg-<z> 
»OirjE*f-Wt0BS OSI9frEW-?-«ilHli») 3 0 
4-Ctt, E»W*5R#I3 0 2±<DW*fb#'f V* 3 3 7 
Sff -WW*:**** LT, 3«Etf>ffiF*»9 >^ 

gtlt V*ff*-X?tJ3 1 lt#Ktt, Bfft 

5S3 3 4, B5^$^fc^tt?F*K5iJ^^ — 
SrJB^i-SW**^^-^^ 3 3 5, 
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'^ — ^jSM >-*3 3 5<DfiM8«:5:«\ Stt(Off«K9 

*W*ffiit«:»«-t-5PjE2K-f ^ 3 3 9, r *tS:55^ 
-r^ITaE^ V#ftjftia»3 3 8#fli;L&*L5. O 

Kow#*atnEigK (SB— o8*9tnEtt#»i§i») 3 
1 3 m^^^^j 3 1 1 ± % tnE^-r ^339 

— osi 19 w»*ttjtrEfeaKjr^5W4iaso^«o* 

*f b 4 tt»— <^SR 9 W#* ffifTjE^a tc ft W 5 flf A <0 
[0 0 7 4] S&te, iilS, 0 8 (a) tcSS^fe**** 

i5 4B<*-w**^^^-er±, 0 8 (c) ^-r<^ 
5 c tzmt^n 3 0 6 f <?5^— cornet jus^atr 

63 40 ^tt-tZ>n±m-f=r%±m& 3 0 6 e 

tt, 34i^/£5i:5 t-"T5 c t 

= (1-D)(1+D)° (&«S«n) -C*l5*^5^7^4^-r 

(EW#S*9^# — ^X5U (n tjy 

VKo-A) 3 3 2co^-§-SS:5S^^ ffi*fWtcS<'t- 

fc-&*sa*»tc«^afc»-efc9, 

W<oj816t*5V^-C*— <^>ii 9 frjEW#ft<^» 9 fTjESS* 
fc. rco J: 5 fc#»»**F«**#tt, IB» • 

■T^^3 0 5±. itC. S^fs^-AOia^ 3 0 6 eO (SS 
ttjKVf) 7^/U-^IeIS&3 0 8 ai3±tfWfc«aiai&3 0 

^m^mz*. w£«**yij3 0 6 g^^^^^f-^ 

( a ) <D#ttfaMVV&&m **"Y*/M»tt 3 4 2 

0 6^eS^»#tti^, i 9 J:v^aE-&SrH9ft36Sfe 
^tuSrHa-r^r i*PllfiT?*)S. W4B«««1B»S4 

3jf>^^-^-^y^4 2fefi»^35S:i: LTfl G(D) = (1-D) 
(l+D)(5+4D+2)fc4Ta*S>9, Z-tlft. SSEPR4f-t 



(39) 



(40) 
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[0 0 7 5] £Ac, IBftW^JKM^ftfl^JR-Ctt. IS 
MBCiot, **v— ^>^^^-§§3 l OldftttS 

-f «b D 5 r. 4: fc L tf L ff S 

[0 0 7 6] 09 (b) fit, wO#^(DSBfcfl!L #3591 
*LSa*W»3R?iJ3 1 1±<Z>«FW»9 tatfffKD^ 

/^IBft^F-g-^^J 3 0 5 ^ ttlSflbRF^TU 3 0 £*t*0 

IBft • S^*^^^3 o 6ic,fcoTfB«i?£L-ctttfj 
£fl It, — ^ (^S9WKn — 

5^Kn- A) <0**OKSiJ<0*ffitt, Wi6LfciB9 

te x ->vKn— Affl^fB-s-3 4 4Jcj:o-ca*»**ix 

5o W*»9 Kb- -MMHBK3 4 5 T?tt:, WK 

Attl^ff^-3 4 4CJ;ot^^fc1?^!) 
Kn^^4I«S:^^yhU »»«»3 4 6*JJ: 
t/ilMe]S§3 4 7£;fhLT, J64*K^iKV^*|» 9 > 

co^ 9 IT jE^-^SEIB) 3 0 4 *5 ± tfjg— ^SS 9 $tffifT 
jEteaiSfc (#-<D»9tnE«**[II85) 3 1 3*«« 

^RDvyKo-^JIH El 9 (b) lcj:5t-^ 

tti^L, W#«R9 '>>- Kb- i*fttHfilK3 4 5^51 

IS 9 irjEW-8-fkEUS 9 fTjEW#*iaB) 3 0 

4*5±VJ5— ^»9*tHfTE»3Bia» (S5— <OK9fT£ 
«#«I1IB) 3 1 3l£fctt5W*flSl»ME • fTjEtoa«J5JE 



/uia«?WF**?ij 3 o 2*7-* vm^jmk Lt^tt, 
*«*cftw^T, n— ©«9inBff*ffc • »9ff**aafr 

[0 0 7 7] JfiLb, *»9ltf>|HfeW:. v^-fttteE^T* 

tt, J: 9 KflSSia»S:5*Stt5/hS«WS^iaeS^ 

*tz, *»9!<bjl«Wci8^T, flfflZ 
KfitifiS (EftlaMK ISftSB) > «£»S 

«-«rtt, »if:S^JWt^)tfcotJ:<, flWS<o± 

#») . <o»9W#*aan"E«!a (itjeeik. he 
6^?>. ztibfti&±\cmi&£tixis. commute 
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f±. ^fS®:4aS(Hl^P>^»ffi^$tvSS5©Se1W«W# 

^sr^taiTiE-ct s «fc 5 jg— ©gi 9 tnEnwt&iiirt-* 

fe^i/Mi, ^--©aa!?frE??-§-^JiJ©«J5ESrJ6-f t>©-e 
$>9, rt>o s ±15 (2 5) Kl*J»tS«— ©»9I]jE«* 
SEIS&fi. ±i5©g|— ©K 9 fnE?J-f§-ffc. S>5Wi, S 

^©m— ©KotrjE!f?-§-^ijsrffl^-c, m&xzkfmiz. 

gf-ff-ro^lc^LT, ^©K^-SH^'** — > m 

tbtrjEi-s^— ©^-f-ss 9 ^aaiTiE^a^JS^-t- t»©-e 

5 r t * t f -5 »*« 3 * & 14 4 (Cf5^© f#$8f5 

^i--5^1E^aiHlS&?r*HX. $Ei54^*&aiI!§&*SJ:U ! $i 
f?£*&a[s]S&£i§£T, 2iHffa?5^?iJSrl5^^-r 

(2 9) itt8Effl»»sfc»«)*S:*-r5ttlB»ft#a5?iJ|c 



«fc 9 2 xUffS^-i-^J (Rl— W"</i4?#«o*RteaH» 

«t 9 zmmmM^mm {zm^^^nwm^m 

(3 0) KI5^*!! ; a(HlS&^b^tbi^$ix-5HfJ©sg2ii 
flM8W**«ki»U, ±15 (2 3) fc*jft5»— 0»9 

mfnE*aa**"BT«B t <e 5 ± 5 less— ©» 9 $TiEft-%4t& 

m-T. fc-Si^tt, Jg— ©K9fT3E^F#^J©S!^;-r5't> 
iX/tgE2it«ffiW-§-^?iJ^*fL, ±15 (2 5) (d:fctt5 

2 m. \s^j\s&^wm&M& ^Tkntowgrn^®, 9 

— ©^F-f-ga 19 ^aUTIEftiaSrifii-t©^* S r. £ $r#® 
ir -rait &m 1 JclS«<o««IB«S4feig85. 

rtgsfe^i 4i 2 u" </i'* : r-r •sta^f-^-^ jij* 
^■rs^iaekftiaisii^srffix., ttia»*aaiEi«&*sj:unK 

(3 1) jESttJBK«JS!i55-©*S:*-rSK15<»flr*»5»JC 
^#3£J|J) SrfS^W^a-rS^g-, SoiU 5 . I5^S^ 
<fc 9 2 ( 2 fit v-<yu^F^-fi©a«gSte^ 

J:tfWf*»aiaK*rfllit, 

(3 2) Siff-lHgiHS&aiHlS&M:. l^fa^aESS^b^ 

^m^3$ix5Hfi©^2ii^$a^-§-^jij(cML, @ff*©ts 
sw^ss^aictam— ©^^?^m^a*:J£c l 
r . Kia^ft*^?'j±©ai^ft# i^</use©s^[Hi^ 

SrM^lEl^k (kfii^gS) ic^lRSi-S J: 5f-, 

*^#*#io-r5 t©r-fo 9 . 
(33) ^i5®*aamKd^^m^$^5fJ©^2it 

^«^F#^?i)(C*fU±|5 (2 3) fd*5»t5^— ©S&9IT 
ftfCiS^T, ( k + 1 ) KTWfllf t illff tft * 1 1 5 2 



(61) 



ftm^l 1-317030 



wahhr 5 ttttttrjEtta^ -arte fc * 6 J: 5 IcSE-oK 9 

&**ffl**ixfcK2JgflMIW#*WK#L, ±12 (1 
4) K:*5tf<5»-0»9ITEa#«iaBHt, (k + l)K 
TOgff*3gj*W**Sr*1-5 2*i^A*4HE«fcR« 
W#^^att^W9tcffiSi-^W#ia9**«:, Bf" 

ftMSll 5] ±15 (29) (31) ^*Jlt«*- 

co^ 9 IT jEflF-iHfcfc J: tMB— 9 inEff *#59<Z>#JSfc 

urn* Kia«toaigB^&*ifeta^stt4^e2ti« 

«F#ftSr*6-T, *><5v^ <0tt9fnEW**^J&* 

*l-at>o-c*>9, ±15 (29) 7!?m (3D 

#W#^lc»LT, o^K9ftfflfrjE*aaSrJ6 
•TtcoT-feS^ tSr^ISi: 1-a»*3tl 3*fcttl 4K 



JD1"£ 9, j&>0, ±15 (3 1) Jd*5tt5»— <£> 

±15 (31) tc*5lt-S»— ^«9fTiE«-f«(HlKtt. ± 

rwsftqil 9 1 fg^3gl^g> 1 7(DV^4x^l«^ffi* 
[ft^2 01 IS^3gl 9 KE3S^A«®K£fSSi-5 



